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Description 

The present invention relates to derivatives of 2-aminoethanol and, mora particularly, It relates to conv 
pounds of formula 
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IS wherein 

R is a phenyl optionaiiy substituted by from 1 So 3 subsUtuents selected among alkyi, Ct-C4 aikoxy, hy- 
droxy, halogen and trifluorDmethyl or a 5- or 6-membered heteroaryf, containing from 1 to 3 heteroatoms se- 
lected among nitrogen, oxygen and sulfur, optionally substituted by from 1 to 3 substituents selected among 
Ct-C4 allcyl, C1-C4 allcoxy, hydroxy, halogen; 
20 Ri and R2, the same or different, are a linear or branched Ci-Cs alkyi, a Ca-Ce cycloalkyt; or 

Ri and R2, together with the nitrogen atom to which they are bonded, are a 5- or 6-membered heterocyde, 
which may lurttier contain 1 or 2 heteroatoms selected among nitrogen, oxygen and suKiir, optionally substi- 
tuted by 1 or 2 C1-C4 alkyl groups; 

R3 is a hydrogen atom or a phenyl optbnally substituted by from 1 to 3 substituents selected among Ct-C4 alkyl, 
25 C1-C4 aikoxy, hydroxy, halogen and trif luoromethyi; 
n is an integer selected between 1 and 2. 

By the term linear or branched Ci-Qe alkyl we refer to n^ttiyf, etiiyl, propyl, isopropyl, butyl, isobutyl, seabu- 
fyl, tbutyl, n.pentyl, 3-pentyl, isopentyl, neopentyl, hexyl and isohexyl groups. 

By the term CyO^ cycloalkyi we refer to cydopropyl, cyclobutyl, cydopentyt and cyclohexyl groups. 
30 Specific examples of heterocyde are pyrrolidine, piperidine, morpholine, piperazlne, N-metiiylpiperazine 
and 2,6-dimethylplperidine. 

Specific examples of heteroaryl are isoxazole, pyridine and thiophene. 

The compounds of formula I have at least two asymmetric centers and tfiey can be in the fonm of stereo- 
isomeric mbctures or of a single stereoisomer obtainable by stereoselective synthesis or by separation from 
35 \he stereoisomeric mbcture. 

Therefore the stereoisomeric mbctures as well as the single stereoisomers of the compounds of formula I 
are an object of the present invention. 

A further object of the invention are the salts of ttie compounds of formula I witii organic or inorganic acids 
suitable for pharmaceutical use. 
40 Examples of suitable acids are hydrochloric, hydrobromk:, sulfuric, dtric, succinic, p.hydroxybenzoic, male- 
b, gtycolic add. Preferred compounds of formula I are tiie compounds wherein R Is a phenyl or an Isoxazole, 
optionally substituted by from 1 to 3 substituents selected among chlorine and bromine atoms, methyl, ethyl, 
metiioxy, ethoxy, hydroxy and triflorometiiyt groups; n is 1; Rf and R2 are boUi a secbutyl group; R3 is a hy- 
drogen atom, 

45 A more preferred embodiment of the present invention is represented by the compounds of formula I where- 
in R^ and R2 are both a (R)-sec.butyl group. 

The compounds of formula 1 have a remarkable central analgesic activity and they can be used In phar- 
maceutical field in balanced anaesttiesia and in tiia treatnr^nt of ddorous syndromes from dtfferent origin, such 
as for example neoplastic origin or consequent upon a surgical operation. 

so The preparation of tiie compounds of fbrmula I object of the present invention is carried out according to 
tiie following reaction scheme. 
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Scheme 1 
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(wherein R, Rt, R2, Ra and n have the above reported meanings and the asterisks show the asymmetric carbon 
atoms). " 

The vinyi-pyrrolldinone or piperidlnone of formula ll-A is transformed Into the corresponding N-substitutad 
derivative of formula 111. 

5 Alternatively, the intermediate III wherein n=1 can be prepared also by decarboxylation of the carboxyder- 
Ivatlve of formula ll-B. Subsequently the Intermediate III is oxidized In order to obtain the epoxide of formula 
IV. 

From the epoxide iV the compound of formula I is prepared by reaction with a suitable amine of formula 

10 y\ 

H-M (V) 

IS 

wherein Rt and R2 have the above reported meanings. 

The compounds of formula ll-A and ll-B are known or easily obtainable by known methods. 

In particular, the compounds of formula ll-A are described in European Patent Application No. 144664 
(Gruppo Lepetit S.p^.)* ^^^i'^ ^he compounds of formula ll-B are easOy obtainable from known compounds 
20 according to the method descrit>ed in Belgian Patent No. 873766 (Merrel Toraude et Compagnle). 

A practical embodiment of the present invention Is the following. 
5-ethenyl-2-pyrrolldinone (ll-A; n=1) or 6-ethenyl-2-plperidinone (ll-A; n=2) are reacted with a suitable halide 
of formula 

25 

|3 
R-CH-X 

30 wherein R and Rs have the above reported meanings and X represents a halogen atom, preferably chlorine or 
bromine. 

The reaction is carried out in the presence of alkali metals, such as for example sodium and potassium, 
of alkali metal hydrides, such as for example sodium hydride or potassium hydride or other alkali metal deriv- 
atives such as for example sodium amide and potassium amkle in an Inert organic solvent such as dloxane, 
35 xylene, toluene, dimethylformamide, dimethylsulfoxlde, tetrahydroforan at a temperature between 0*>C and 
50*C. 

Alternatively, In the preparation of the compounds of formula III wherein R3 Is differentfrom hydrogen, the 
starting compound Il-A is reacted with an alcohol of formula 
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R-CH-OU 



45 wherein R and R3 have the above reported meanings, in acette add and In the presence of p.toluenesulfonfo 
acid. 

The Intermediate of formula III Is then oxMlzed In order to obtain the corresponding epoxide of formula IV. 
The epoxidation reaction is carried out directly on the intermediate III by using peracids, oxygen or perox- 
ides as oxidizing agents. 

so Examples of sulteble peracids are m.chloroperbenzolc acki, peracetic add, parbenzok: add, trif iuoroper- 
acetic acid, 3,5-dinitro-perQxybenzoic add. 

Examples of suiteble peroxides are hydrogen peroxkle, Lbutyl peroxide and titenlum tetraisopropoxide. 
Exdusively for practical and economical reasons, m.chloroperbenzolc add in an organic solvent such as 
chloroform, dichloromethane, dichloroethane is preferably used. 
55 Alternatively, especially in the presence of easDy oxMaUe groups in the intermediate of formula III, the ep- 
oxide IV, may be prepared as follows. The intermediate III is oxidized first to the corresponding did derivative 
by using, for example, osmium tetroxide or potassium permanganate, and then the diol derivative Is trans- 
formed into the epoxide IV by treatment with a base. 
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The epoxide IV gives the compounds of formula I object of the present invention by reaction wftii a suitable 
amine of formula V. Examples of suitable amines of formula V are dimethylamine, methylethyf amine, diethy- 
lamina, di-n.propylamine, dl-isopropylamine. dibutylamlne, di-isobutylamine, di-sec.butylamine, (R,R)-dl- 
secbutyiamlne, (S,S)-di-sec.bu^amlne, (R,S)-di-se&butylamine, piperidine, pyrrolidine, piperazine, N-me- 
5 fhyl-piperazine, morpholine, 2,6-dlmetiiyl-piperidine, dicydopropylamlne, dicydobutylamlne, dicyclopentyla- 
mine. dicyclohexylamine, di-(3-pentyl)amlne, N-(2-butyl)-N-isopropylamIne. 

The amine of formula V is generally used in excess and it may also act as a solvent 
Optionally the reaction may be carried out by using organic sdvents such as aliphatic alcohols, aliphatic 
and aromatic hydrocarbons, or ethers. 
10 An alternative method for the preparation of ttie compounds of formula I wherein n^l consists in using 3- 
carboxy-5-etiienyl-2-pyrrolidlnone8 of formula ll-B as starting compounds. 

These compounds, which can be prepared from esters of 2-ethenylcyclopropane-1,1-dicarboxyllc acid ac- 
cording to tiie mettiod described in Belgian Patent No. 873766. are directly decarboxylated. witiiout Eolation, 
by heating, giving the 5-ethenyl-2-pyrrolidinones of formula III. 
IS By oxidation and condensation with an amine V according to what above reported, the compounds of for- 
mula I wherein n=1 are obtained. 

The compounds of formula i have at least two asymmetric centers, which have been marlced by asterisks 
in Scheme 1, and therefore tiiey can be in the form of single stereoisomers or in the form of stareolsomeric 
mbctures. 

20 Further asymmetric centers may be optionally present on substituents R, Ri, R2 and R3. 

If the compounds of formula I are obtained as a stereoisomeric mixture, the single stereoisomers can be 
separated by conventional techniques such as crystallization and chromatography. 

Analogously, the separation can be carried out on one of the intermediates of tiie synthesis and particularly 
on the epoxide of formula IV. 
25 It is dear to the man sidlled in tiie art tiiat, by tiie process reported in Scheme 1 , the compounds of formula 
I can be obtained stereoselectively. 

For example, starting from a compound of formula ll-A or ll-B with predetermined configuration, an epoxide 
of formula IV as a single stereoisomer may be obtained by a stereoselective epoxidation. Then, the reaction 
of tiie epoxide IV, obtained by stereoselecthfe syntiiesis or by separation from stereoisomeric mbcturs. with an 
30 amine of formula V gives tiie stereoisomerically pure compounds of formula I. 

When further asymmetric centers are present on substituents R^ and R2, the stereoisomerically pure conrv 
pounds of formula I are obtained by using amines of formula V with predetermined configuration such as (R,R)- 
di-sec.butylamine, {S,S)-di-secbutylamine, (S^S)-di-sec.butylamine and N-|2(R)-butyl]-N-lsopropylamine. 
Preferred compounds are those in which ttie carbon atoms marlced by an astarfsk in the formula I reported 
3S in Scheme 1 have both S configuration. 

The salts of tiie compounds of formula I witii pharmaceuticaliy acceptable adds are prepared according 
to conventional techniques. The pharmacological evaluation of tiie compounds object of the present Invention 
proved that they have a high affinity and a remarkable activity towards opioid receptora and tiiat they have 
remarkable antinodceptive properties making them particulariy suitable for the use in therapy as central an- 
40 algesics which are more active and have less side effects than morphine and related compounds, become they 
do not induce physical dependence. 

In particular the pharmacdogical activity has been showed, in comparison with morphine, by in vitro tests, 
such as tiie evaluation of tiie competition for binding of PH]-dihydromorphine PHM) to opiokl receptora and 
tiie evaluation of ttie morphine-like activfty on guinea-pig isdated ileum (described in example 12), as well as 
4S by In vh^o tests such as hot-plata test on mouse (described in example 13) and Jumping test (described in ex- 
ample 14). 

Toxidty tests were carried on mice by subcutaneous administration of Increasing doses of the compounds 
of formula I In order to evaluate the acute toxidty, expressed as LDgQ. 

The compounds of formula I showed IDso values higher tiian 300 mg/kg s.c. witti a quite favourable tiier- 
so apeutic index between 100 and 10,000. 

The compounds object of the present invention can be administered at ttierapeutical doses between 1 and 
500 mg/day by oral route and between 1 and 500 ^g/day by intravenous or intramuscular route. 

The pharmaceutical compositions containing ttie compounds of formula I or pharmaceuticaliy acceptable 
salts thereof as active ingredient are a further object of the present invention. 
55 . Such compositions may contain the active ingredient together with suitable sdid or liquU pharmaceutical 
exdpients and ttiey can be administered by oral or parenteral route. 

The pharmaceutical compositions, obtainable according to known mettiods, can be sdid such as tablets, 
coated tablets, capsules, powders, freeze-dried powdere to be diluted at the moment of use and granulates. 
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or liquid such as solutionSp suspensions, emulsions. 

In addition they can contain further usual excipients such as preserving agents, stabflizing agents, wetting 
agents, emulsifying agents, salts to regulate the osmotic pressure, buffers, colouring agents, flavouring agents. 

In order to better Olustrate the present invention the following examples are now given. 

Example 1 

Preparation of (5S)-1-[(2-chlorophenyl)methyll-S>ethenyl-2-pyrrolldlnone 

80% NaH In oil (3.57 g; 0.1188 moles) was added In portbns to a solution of (5S)-5-ethenyl-2-pyrrolldlnone 
(12 g: 0.108 nru>tes) in dimethytformamide (120 ml), keeping the temperature at about 20''C. After about 30 min- 
utes, Nal (0.8 g; 0.0054 moles) was added and then, at room temperature, 2-chiorobenzyl chloride (19.13 g; 
0.1188 moles) was added dropwise. 

The reaction mixture was kept under stirring at room temperature for 3 hours and then poured into a mixture 
of water end Ice (320 nril). 

After extractbn with ethyl ether, the collected organic phases were washed with water and dried on sodium 
sulfate. 

After evaporation of the solvent, an oil was obtained and distilled at 125-130''C/0.3 mmHg giving (5S)-1- 
[(2-chlorophenyi)methy1>5-6thenyl-2-pyrn>lidinone (24.4 g; 98% yield) 
[al ? =+131.7« (c=2.4%. ethanol) 

1H-NMR (200 MHz, CDCI3-TMS): delta (ppm): 1.71-1.87 (m, 1H); 2.13-2.61 (m, 3H); 3.92 (m. 1H); 4.54 (AMq, 
2H. deltaA=4.88, deltaM=4.20, Jam=15.6 Hz); 5.06-5.19 (m, 2H); 5.55-5.73 (m, IH); 7.15-7.35 (m, 4H). 
By working in a similar way the following compounds were prepared. 

(5R)-1-[(2-chlorophenyDmethyll-5-ethenylr2-pyrroiidinone 

b.p =145-1 50°C/0.6 mmHg - 92% yield 
[a] ? =-128.8» (c=2%, ethanol) 

1H-NMR (200 MHz. CDCIs-TMS): delta (ppm): 1.71.1.87 (m, IH); 2.13-Z61 (m, 3H); 3.92 (m, IH); 4.54 (AMq. 
2H, deltaA=4.88, deltaM=4.20. Jam°15.6 Hz); 5.06-5.19 (m, 2H); 5.55-5.73 (m. IH); 7.15-7.35 (m, 4H). 

(5S)-5-ethenyl-Hphenytmethyl)^2-pyrrondinone 

b.p.=115-118*»C/0.4 mmHg - 85% yield 
[a] ? =+178.2^ (c=2%, 95% ethenol) 

1H-NMR (200 MHz, COarTMS): delta (ppm): 1.66-1.83 (m, IH); 2.07-2.58 (m. 3H); 3.87 (m, IH); 4.41 (AMq, 
2H. deltaA=4.98. deltaM=3.84. Jam=^14.9 Hz); 5.08-5.24 (m, 2H); 5.55-5.73 (m, IH); 7.18-7.35 (m. 5H). 

(SS)-5-ethenyl-1-[(2-fluoropheny))methyll-2-pyrrolidinone 

b.p.=109-112*»C/0.3 mmHg - 93% yield 
[a] ? =+131.5'» (c=2.4%, ethanol) 

1H-NMR (200 MHz. CDCIrTMS): delta (ppm): 1.68^1.85 (m, IH); 2.10-2.58 (m, 3H); 3.91 (m, 1H); 4.47 (AMq, 
2H. deltaA=4.83, deltaM=4.10. Jam'=15.2 Hz); 5.10-5J22 (m, 2H); 5.55-5.72 (m. IH); 8.95-7.31 (m, 4H). 

(5S)-5-ethenyl-H(3-methoxyphenyl)methytl-2-pyrrDlidlnone 

b.p.=140-142<'a0.3 mmHg - 94% yield 
[a] ? =+1 56.8'» (c=2%, ethanol) 

iH-NMR(200 MHz, COarTMS): delta (ppm): 1.64-1.81 (m, IH); 2.05-^56 (m. 3H); 3.75 (s, 3H); 3.66 (m, IH); 
4.36 (AMq. 2H. deltiu=^.93, deltaiur3.79, JAiyr14.7 Hz); 5:08-5.22 (m, 2H); 5.53-5.71 (m, IH); 8.73-6.79 (m, 
3H); 7.15-7.23 (m, 1H). 

(5S)-H(3,4-dichlorophenyOmethyl]-5-ethenyl-2-pyrfondinone 
m.p.=57-58^C (n.Hexane) - 93% yield 
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[a] ? =+128.0** (c=2%, ethanol) 

1H-NMR (200 MHz. CDarTMS): delta (ppm): 1.67-1.85 (m. 1H); Z10-2.58 (m, 3H); 3.86 (m, 1H); 4.34 (AMq. 
2H, deltaA^.82, deltahr3.86. Jam=14.9 Hz); 5.10-5.25 (m, 2H); 5.51-5.69 (m. 1H); 7.05 (dd. 1H); 7.29 (d, 1H); 
7.36 (d,1H). 

5 

(5S)-1>[(4-bromophenyOmethyl}-5-ethenyl-2-pyrrDlidinone 

b.p.=138-140*»C/0.4 mmHg - 95% yield 
[al ? =+1 16.2* (c=2%, ethanol) 

1H-NMR (200 MHz, CEXJIrTMS): delta (ppm): 1.64-1.82 (m, 1H); 2.06-2.56 (m, 3H); 3.80-3.88 (m, 1H); 4.32 
(ABq. 2H, deltaA«4.84, deltaB=3.81, Jab=14.5 Hz); 5.07-5.21 (m, 2H); 530-5.70 (m, 1H); 7.05-7.41 (m, 4H). 

(5S)-S-ethenyt-1-[(3-tr!fluorornethyiphenyl)methyO-2-pyrrDlidlnone 

b.p.=103-1 05«a0.3 mmKg - 94% yield 
[a] ? =+110.5* (c=2%, ethanol) 

iH-NMR (200 MHz, CDCIrTMS): delta (ppm): 1.65-1.82 (m, 1H); 2.07-2.55 (m, 3H); 3.77-3.88 (m. 1H); 4.42 
(AXq. 2H. deltaA=4.91, delta)e3.94, Jax=14.8 Hz); 5.06-5.21 (m, 2H); 5.50-5.70 (m. 1H); 7.37-7.55 (m, 4H). 

20 

(5S)-1-(3-bromo-5-lsQxazolylmethyl)-5-ethenyt-2-pyrrolldinone 

b.p.=120-1 25*0/0.25 mmHg - 66% yield 
[al ? =+56.0* (c=2%. ethanol) 
25 ^H-NMR (?00 MHz. CDOrTMS): delta (ppm): 1.70-1.90 (m, 1H); ^17-2.48 (m. 3H); 3.97-4.06 (s, 1H); 4.48 
(ABq, 2H, deltaA=4.82. deltaB=4.14, Jab=16 Hz); 5.23-5.33 (m, 2H); 5.54-5.71 (m, 1 H); 6.25 (s, 1 H). 

(5S)-5-ethenyl-1-(2-thlenyimethyl)-2-pyrrolidlnone . 

30 b.p.=116*C/0.6 mmHg - 86% yield 
[a] ? -+153.1* (0=2%; ethanol) 

^H-NMR (200 MHz, CDQrTMS): delta (ppm): 1.63-1.80 (m. 1H); 2.07-2.52 (m, 3H); 3.90-3.98 (m, 1H); 4.05 
(d. 1H, J=15.2 Hz); 5.04 (d. 1H. J=15.2 Hz); 5.55-5.73 (m, 1H); 6.87-7 J^6 (m, 3H). 

35 Example 2 

Preparation of the racemic mbcture of 1-[(2-chlorophenyl)methyO-5-ethenyl-2-pyrrolidinone 

A solution of 2-chlon3benzylamine (15.8 g; 0.05 moles) in absolute ethanol (23.4 ml) was added rapidly to 
40 6,6-dimethyl-2-ethenyl-5,7-dioxasplro{2,5]octane-4.B-dione (9.8ig; 0.05 moles), cooled in Ice-bath and under 
stirring. 

During the addition the temperature arose up to about 35*C and then it came back rapidly to the room value. 

The reaction mixture was kept overnight at rest and then it was heated under reflux for 1 .5 hours. 

After evaporation of the solvent, the residue was dissolved in ethyl ether (240 ml)* washed with 1 0% HCI 
45 and then extracted with a NaHCO^ solution. The aqueous phase was washed wRh ethyl ether, acidified with 
10% HCI and extracted with ethyl ether. 

The collected organic extracts were washed with water and dried on sodium sulfate. 

After evaporation of the solvent, the obtained residue was heated at 1 85-1 95*C for 1 5 minutes. 

By dlstOlatton at 125-130*0/0.3 mmHg 1-[(2-chlorophenyl)methyl>5-ethenyl-2-pyrrolidinone (8.8 g; 75% 
50 yield) was obtained as racemic mbcture. 

^H-NMR (200 MHz. CDCIrTMS): delta (ppm): 1.71-1.87 (m, 1H); Z13-2.61 (m. 3H); 3.92 (m, 1H); 4.54 (AMq, 
2H, deltaA=4.88, deltaM=4.20. JAHr^5.e Hz); 5.06-5.19 (m, 2H); 5.55-5.73 (m, 1H); 7.1&>7.35 (m, 4H). 

Example 3 

55 

Preparation of (5S)-Hdiphenylmethyl)-5-ethenyl-2-pyrroiidinone 



Asohjtion of (5S)-5-ethenyl-2-pyrroiidinone (2.2 g; 0.02 moles), diphenylmethanol (7.37 g; 0.04 moles) and 
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p.tDluensulfonIc add monohydrate (7.61 g; 0.04 moles) in acetic acid (25 ml) was heated under reflux for 1.5 
hours. 

After cooling, the solution was poured into water (100 ml) and extracted wHh ethyl ether. 

The organic phase was washed with a saturated NaHCQs aqueous solution, witt) water, dried on Na2S04 
5 and evaporated to dryness. 

The residue was purified by chromatography on sOica gel, using as eluents, first hexane:ethyl acetate^5:5 
In order to remove p.toluenesulf6nic acid diphenylmethyl ester and then ethyl acetate. 

An oil was obtained and purified by distillation at 170^0/0.4 mmHg (2 g; 36% yield) 
m.p.=64-65'C (isopropyl etiier) 
10 [a] ? =+1 5.1 (0=2%, 95% ethanol) 

1H-NMR (200 MHz, CDQrTMS): delta (ppm): 1.73-1.90 (m, 1H); 2.17-2.64 (m, 3H); 3.97-4.07 (m, 1H); 4.77- 
4.86 (m, 2H); 5.50-5.68 (m, 1H); 6.26 (s. 1H); 7.18-7.36 (m, 10H). 

Example 4 

IS 

Preparation of diastereoisomers (5S,2'S) and (5S,yR) of 1-[(2-chlorophenyl)methyll-5-oxlranyl-2-pyrrolidi- 
none 

A mixture of (5S>-1-[(2-chlorophenyI)methyl]-5-ethenyl-2-pyrrolldinone (29.2 g; 0.1239 moles), prepared 
^ as described in example 1, and of 85% 3-cNoroperber^ic acid (55.6 g; 0.2740 moles) in chloroform (302 ml) 
was kept at 40^C for 24 hours. 

After cooling, the organic phase was extracted with 10% NaOH (5 x 30 ml), washed witii water and dried 
on sodium sulfate. 

After evaporation of the soh^ent, the residue was purified by chromatography (Jobin Yvon Chromatospac, 
^ silica gel, eluent ethyl acetaterpetroleum ether=8:2) obtaining the two diastereoisomers (5S,2'S) and (5S,2'R) 

of 1-[(2-chlorophenyl)metiiyl]-5-oxiranyl-2-pyrrolidinone (20.2 g; 65% yield) in a ratio (5S;2'S);(5S,2'R)=67:33. 

Diastereoisomer (5S^'S) 

m.p.=81-83''C (cyclohexane:n.Hexane=1:1) 

tal ? =-H43.3«» (c=2%. ettianol) 
^ ^H-NMR (200 MHz. CDOrTMS): delta (ppm): 1.91-2.27 (m. 2H); 2.35-2.73 (m, 4H); 2.22-2.88 (m, 1H); 3.23- 

3.32 (m, 1H); 4.68 (ABq. 2H, deltaA=4.88. deltaB=4.48. Jab=15.8 Hz); 7.16-7.38 (m. 4H). 

Diastereoisomer (58,21%) 

m.p.=75-76*C (cyclohexane:n.Hexane=1 :1) 

laj ? =+80.2* (c=2%. ethanol) 
^ 1H-NMR (200 MHz, CDCI3.TMS): delta (ppm): 1.85-2.02 (m, 1H); 2.11-2.30 (m. 1H); 2.39-2.76 (m. 4H); 2.89- 

2.96 (m. 1H); 3.11-3.22 (m, 1H); 4.78 (ABq, 2H, de!t8^^=5.00, deltaB=4,55, Jab=15.8 Hz); 7.15-7.41 (m, 4H). 

By working in a similar way the following couples of diastereoisomers were prepared. 

^ (5R,2'R) and (5R,2'S)-1-[(2-chlorophenyl)methyll-5-oxiranyl-2-pyrrolidlnone 

ratio (5R^'R):(5R.2'S)=7129 - 72% yield 

Diastereoisomer (5R^'R) 

m.p.=75-76**C fisopropyl ether) 
^ [aj ? =-43.0« (c=2%, etiianol) 

1H-NMR (200 MHz, CDQrTMS): delta (ppm): 1.91-2.27 (m, 2H); 2.35-2.73 (m, 4H); 2.22-2.88 (m, 1H); 3.23- 

3.32 (m, 1H); 4.68 (ABq. 2H. deltaA=4.88. deltaB=4.48, Jab=15.8 Hz); 7.16-7.38 (m. 4H). 

Diastereoisomer (5R,2'S) 

m.p.=84-85*t^ (isopropyl ether) 
so [a] 0 -7B,2? (c=2%, ethand) 

'H-NMR (200 MHz, CDCI3-TMS): delta (ppm): 1.85-2.02 (m. 1H); ^11-2.30 (m, 1H); 2.39-2.76 (m, 4H); 2.89- 

2.96 (m, 1H); 3.11-3.22 (m, 1H); 4.78 (ABq, 2H, delte^=5.00, deltaB=4.55, Jab=15.8 Hz); 7.15-7.41 (m, 4H). 

(5S,2'S) and (5S,2'R)-5-oxlranyt-1-(phenylmBthyi)-2-pyrrDlldinone 

55 

ratio (5S2'S):(5S,2'R)=66:34 - 75% yield 
Diastereoisomer (5S,2'S) 
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ofl; [a] ? =+57.7'* (c=2%. ethanol) 

iH-NMR (200 MHz. CDOrTMS): delta (ppm): 1.87-2.22 (m, 2H); 2.32-2.70 (m, 4H); 2.77-2.84 (m, 1H); 3.17- 
3.27 (m. 1H); 4.52 (AMq. 2H. deltaA=4.85. deltaM=4.19. JaiitIS.O Hz); 7.17-7.35 (m, 5H). 
Diasterooisomer (5S^'R) 
^ oD; [a] ? =+111 .7* (c=2%, ethanol) 

^H-NMR (200 MHz, CDDrTMS): delta (ppm): 1.75-1.93 (m, 1H); 1.99-2.19 (m. 1H); 2.31-2.62 and 2.62 and 
2.72-2.76 (m, 4H); 2.84-2.91 (m, 1H): Z99-3.10 (m, 1H): 4.61 (AMq. 2H, deltaA=4.98, delta»r=4.27, Jam=14.6 
Hz); 7.18-7.37 (in,5H). 

(SS,2'S) and (5S.2'R)-1-H2-fluorophenyf)methylK5-oxiranyt-2-pyrrDiidinone 

fatio (5S^ 'S):(5S,2'R)=71 29 - 73% yield 

Diastereoiscmter (5S,2'S) 

ofl; [a] ? »447.5? (cf2%, ethanol) 

^H-NMR (200 MHz. CDar™S): delta (ppm): 1.S5-2.21 (m, 2H); 2.2S-2.61 end 2.70-2.74 (m. 4H); 2.79-2.86 
(m, 1H); 3.18-3.27 (m. 1H); 4.57 (ABq, 2H, deltfiu=4.8p. deltaB=4.34, Jab=15.2 Hz); 6.95-7.11 (m. 2H); 7.17- 
7.32 (m,2H). 
DIastereolsomer (5S,2'R) 
^ oil; [al ? =+84.0'* (c=2%, ethanol) 

'H-NMR (200 MHz, CDCIrTMS): delta (ppm): 1.78-1.96 (m, 1H); 2.04-2.23 (m. 1H); 2.32-2.62 and 2.69-2.73 
(m, 1H); 2.84-2.92 (m. 1H); 3.06-3.17 (m, IH); 4.68 (ABq. 2H, delt£u=4.93, deltaB=4.43, Jab=15.2 Hz); 6.97- 
7.09 (m, 2H); 7.15-7.32 (m. 2H). 

25 (5S,yS)and (5S,yR)-1-[(3-methoxyphenyl)methyll-5-oxiranyl-2-pyrrDlidinone 

ratio (5S.2'S):(5S,2'R)=67:33 - 30% yield 

Diastereoisomer (5S,2'S) 

oH; [a] ? =+53.2<> (c=2%. ethanol) 
30 ^H-NMR (200 MHz, CDCI3-TMS): delta (ppm): 1.87-2.03 (m. IH); 2.07-2.22 (m, IH); 2.32-2.64 and 2.68-2.72 

(m. 4H); 2.80-^86 (m. 1 H); 3.20-3.29 (m, IH); 3.76 (s. 3H); 4.49 (AMq. 2H, deltaA=4.84, deltaM=4.14. Jam=15.1 

Hz); 6.72=6.81 (m. 3H); 7.21 (dd, IH). 

Diastereoisomer (5S,2'R) 

ofl; [aj ? =+117.3** (c=2%. ethanol) 
35 iH-NMR (200 MHz. CDQrTMS): delta (ppm): 1.75-1.93 (m, IH); 2.01-2.20 (m. IH); 2.31-2.62 and 2.72-2.77 

(m, 4H); 2.85-2.93 (m, 1 H); 3.01-3.12 (m, IH); 3.77 (s. 3H); 4.59 (AMq. 2H. deltaA=4.94. deltaM=4.24, Jam=14.6 

Hz); 6.75-6.94 (m. 3H); 7.21 (dd, 1 H). 

(5S.2'S) and (5S.2^R)-1-[(3.4-dichlorophenyl)methyl]-5-oxiranyl-2-pyrrolidlnone 

40 

ratio (5S,2'S):(5S.2'R)=59:41 -60% yield ... 

Diastereoisomer (5si'S) 

oil; [a] ? =+26.5» (c=2%. ethanol) 

1H-NMR (200 MHz. CDCI3-TMS): delta (ppm): 1.88-2.07 (m, IH); 2.11-2.26 (m, IH); 2.34-2.65 and 2.72-2.76 
^ (m. 4H); 2.82-2.88 (m, IH); 3.28-3.37 (m, IH); 4.47 (AMq, 2H. deltaA=4.75, deltaB=4.19, Jam=15.2 Hz); 7.08 
(dd. 1 H); 7.32 (d. 1 H, J=2 Hz); 7.39 (d, 1 H, J=8.4 Hz). 
Diastereoisomer (5S,2'R) 
oQ; [a] ? =+86.3'* (0=2.4%, ethanol) 

1H-NMR (200 MHz, CDCIrTMS): delta (ppm): 1.76-1.94 (m. IH); Z04-2.22 (m. IH); 2.31-2.61 and 2.74-2.78 
* (m. 4H); 2.80-2.87 (m, IH); 2.94-3.05 (m. IH); 4.54 (AMq, 2H. deltaA=4.81. deltaM=4.28, Jam=14.7 Hz); 7.20 
(dd, 1H); 7.34 (d, IH, J=8.4 Hz); 7.44 (d, IH, J=2 Hz). 

(5S,yS) and (5S,2'R)-1-[(4-bromophe^yl)methyl^5-oxiranyl-2-py^rolMinone 

^ 79% yield 

Diastereoisomer (5S,2'S) 

oD; [a] ? =+39.9*' (c=2%, ethanol) 
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• 1H-NMR (200 MHz. CDCIrTMS): delta (ppm): 1.84-2.20 (m. 2H); 2.30-2.72 (m, 4H); 2.82 (m, 1H); 3.19-3.28 
(m, 1H); 4.44 (ABq, 2H, deltaA=4.74, deltaB=4.15, Jab=15 Hz); 7.05-7.43 (m. 4H). 
Diastsreolsomar (5S,2'R) 
oil; [al ? =+88.e» (c=2%, ethanol) 
5 1H-NMR (200 MHz. CDarTMS): delta (ppm): 1.73-1.92 (m. 1H); 2.00-2.18 (m. 1H); 2.29-2.60 (m, 3H); 2.72- 
2.78 (m. 1H); 2.80-2.87 (m. 1H); 2.93-3.04 (m, 1H); 4.54 (ABq. 2H. deltaA«^.84, deItaB=4.24, Jab=14.6 Hz); 
7.20-7.42 (m, 4H). 

(5S,yS) and (5S,2'R)-5-oxiraiiyl-1-[(3-trifluoroniethylphenyt)methyn^ 

10 

ratio (5S.2'S):(5S.?R)^0:40 - 93% yield 

Diastereolsomer (5S.2'S) 

oil; [a] ? -<i-20.3<^ (c=2%. ethanol) 

1H-NMR (20 MHz, CDarTMS): delta (ppm): 1,75-1.94 (m, 1H); 2.00-2.20 (m. 1H); 2.31-2.52 (m. 3H); 2.71- 

2.76 (m. 1H): 2.80-2.86 (m, 1H); 2.93-3.04 (m, 1H); 4.64 (ABq, 2H, deltaA=4.92, deltas=4.36, Jxo=14.7 Hz); 

7.34-7.58 (m. 4H). 

Diastereolsomer (5S.2'R) 

o\\\ [a] ? =+77.5*» (0=2%, ethanol) 

1H-NMR (200 MHz, CDCIrTMS): delta (ppm): 1.87-2.24 (m, 2H); 2.32-2.54 (m. 3H); 2.64-2.70 (m. 1 H); 2.80 
(m. 1H); 3.21-3.30 (m, 1H); 4.55 (ABq, 2H, deltfi^=4.81, dellaB=4.30, Jab=15.2 Hz); 7.40-7.53 (m, 4H). 

(5S.2'S) and (5S,2'R)-1-(3-bromo-5-isoxazolylmethyi)-5-oxiranyl-2-pyrrolldlnone 

^ ratio (5S.2'S):(5S.2'R)=46:54 - 52.3% yield 
Diastereolsomer (5S,2'S) 
ofl; [a] ? =+19.4'^ (0=2%. ethanol) 

1H-NMR (200 MHz. CDOrTMS): delta (ppm): 1.86-2.53 (m. 4H); 2.60-2.86 (m. 2H); 2.90-2.96 (m, 1H); 3.45- 
3.56 (m. 1H); 4.60 (ABq. 2H, deltaA=4.81, deltaB'=4.40, Jab=16.6 Hz); 6.30 (s, 1H), 
30 Diastereolsomer (5S,2'R) 

ofl; [a] ? =+56.4» (c=2.5%, ethanol) 

1H-NMR (200 MHz. CDOrTMS): delta (ppm): 1.80-1.98 (m. 1H); 2.10-2.60 (m. 4H); 2.76-2.80 (m. 1H); 2.85- 
2.93 (m. 1H); 3.10-3.20 (m. 1H); 4.72 (ABq. 2H, delteu=4.90. deltaB=4.54. Jab=16 Hz); 6.31 (s. 1H). 

35 (5S,yS) and (5S,yR)-1-(dlphenylmethyl)-5-oxlranyt-2-pyrrolldlnone 

ratio (5S.2'S):(5S.2'R)=86:14 - 81% yield 

Diastereolsomer (5S,2'S) 

m.p.=87-88*>C (Isopropyl ether) 
40 [a]? =-97.2^ (c=2%, ethanol) 

1H-NMR (200 MHz. CDDrTMS): delta (ppm): 1.87-1.91 (m. 1H); 2.00-2.22 (m, 2H); 2.24-2.28 (m, 1H); 2.34- 

2.49 (m, 1H); 2.58-2.76 (m. 2H); 3.30-3.39 (m, 1H); 6.57 (s, 1H); 7.14-7.38 (m. 10H). 

Diastereolsomer (5S.2'R) 

m.p.=104-105'C (isopropyl ether) 
4S [a] ? =+5.2» (0=2%, ethanol) 

^H-NMR (200 MHz, CDCIrTMS): delta (ppm): 1.18-2.23 (m. 2H); 2.30-2.66 (m, 4H); 2.80-2.86 (m, 1H); 3.30- 

3.41 (m. 1H); 6.37 (s, 1H); 7.25-7.42 (m. 10H). 

Example 5 

so 

Preparatton of 1-I(5S>-2-oxo-1-(2-thie^ytmethyl)-S■py^^olidinyl^1,2-ethanediol diastereolsomeric mixture 

A solution of osmium tetroxlde (0.032 g; 0.000126 moles) In ttxjtanol (3 ml) was added to a solution of 
(5S)-5-ethenyl-1-(2-thienylmethyl)-2-pyrrolldlnone (6.22 g; 0.03 moles), prepared as described in example 1. 
^ and N-methylmorpholine N-oxide nfK>nohydrate (4.46 g; 0.033 moles) in acetone (15 ml) and water (6 ml), at 
room temperature and under nitrogen. 

The reaction mbcture was kept under stirring at room temperature for about 16 hours under nitrogen; then 
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it was diluted with water (25 rri), sodium hydrosulfite (0.4 g) and magnesium trisilicate (4.5 g) were added. 

After 10 minutes under stirring, the reaction mixture was filtered, washing with ac6ton6nArater=1:1. 

The f Utrata was treated with 1 N sulfuric add up to pH 7 and It was evaporated to dryness under vacuum 
ateO^'C. 

5 The residue was dissohred in water, the solution was acidified up to pH 2 with IN H2SO4. saturated with 

sodium chloride and extracted with ethyl acetate (9 x 40 ml). 

The ooilectad organic phases were washed with a sodium chloride saturatad solution, dried on Na2S04 

and evaporated to gh^e a mixture of (1S,5'S) and (1R.5'S)-1-(2-ox&-1-(2-thieny1methyl)-5-pyrrolidlnyl]-1,2- 

ethanediol In a ratio (1 S,5'S):(1 R,5'S)=75:25 in quantitative yield. 
10 ^H-NMR (200 MHz, CDOrTMS): delta (ppm): 1 .68-Z09 (m, 2H. A+B); 2.1 9-2.58 (m, 2H, A+B); 3.45-3.66 (m, 

3H, A+B); 3.71-3.81 (m, 1H, B); 4.03^.09 (m, 1H, A); 4.26 (d. 1 H. J=15.4 Hz, A); 4.80 (ABq, 2H. delt8^=5.07, 

deltaB=4.53. Jab=15-3 Hz. B); 5.07 (d, 1H, J=15.4 Hz, A); 6.88-7.25 (m. 3H. A+B). 

Example 6 

IS 

Preparation of (5S,2'S) and (5S,2'R)-5-oxlranyl-1-(2-thienylmethyl)-2-pyrrDlidinone 

Asolution of methanesulfonyl chloride (4.19 g; 0.0366 moles) In dichloromettiane (28 ml) was added drop- 
wise to a mixture of 1-[(5S)-2-oxa-1-(2-thienylmetfiyl)-5-pyrrolldinyIl-1.2-ethanedioI (6.68 g; 0.02768 moles), 
20 prepared as described in example 5, benzyttriethyiammonium chloride (0.28 g; 0.00124 moles), dichlorome- 
ttiane (28 ml) and 20% (w/w) sodium hydroxide solution (33.4 g; 0.167 nrioles), under reflux and vigorous stir- 
ring. 

The reaction mixture was, Uien, leapt under stirring at tiie same temperature for 1.5 hours. 
After cooling and dnution witii water (55 ml), tiie organic phase was separated, washed with water up to 
25 neutral pH. dried on sodium sulfate and evaporated to give a mixture of (5S.2'S) and (5S,2'R)-5-oxiranyl-1-(2- 

ttiienylmettiyl)-2-pyrrolidinone (5.8 g; 94% yield) in a ratio (5S,2'S):(5S,2'R)=2:i. as an oil. 

The two diastereoisomers were separated by diromatography (Jobin Yvon Chromatospac, silica gel. eluent 

etiiyl acetate:hexanes^:2) 

Dlastereoisomer (5S^'S) 
30 Oil; [a] ? =+62.5' (c=2%, etiianol) 

1H-NMR (200 MHz, COaa-TMS): delta (ppm): 1.85-2.60 (m. 5H); 2.78 (m, 1H); 2.89 (m, 1H); 3.32-3.41 (m, 

1H); 4.67 (ABq, 2H, deitaA=5.01, deitaB=4.34. Jab=15.5 Hz); 6.89-6.93 (m, 2H): 7.18-7.21 (m, 1H). 

Diastereoisomer (5S,2'R) 

on; [a] ? =+106.7» (c=2%. ethanol) 
^ 1H-NMR (200 MHz, CDCIrTMS): delta (ppm): 1.68-1.91 (m, 1H); 2.00-2.18 (m. 1H); 2.26-2.57 (m, 3H); 2.75- 

2.79 (m. 1H); 2.86-2.94 (m, 1H); 3.04-3.18 (m. 1H); 4.76 (ABq, 2H. deltaA=5.05, deltaB=4.49, Jab=15.2 Hz); 

6.87-6.92 (m. IH); 7.02-7.05 (m. IH); 7.16-7.19 (m, 1H). 

Example 7 

40 

Preparation of (1 S)-1-[(5S)-1-[(2-chlorophenyl)methyi>2-oxo-5-pyrrolldinyl>2-[(2R.2'R>-diSBabutylaml- 
nojethanol (Compound 1) 

A solution of (5S,2'R)-1-[(2-chlorophenyl)mettiyl]-5-oxlranyl-2-pyrrolidlnone (9.5 g; 0.03774 moles), pre- 
^ pared as described in example 4. and (R,R)-disec.bu^lamine (6.34 g; 0.04906 moles) in n.butandl (19.5 ml) 
was heated under reflux for 70 hours. 

After evaporation of ttie solvent, ttie residue was dissoh^ed in cooled 5% Hd (50 ml) and extracted witii 
ethyl ettier (2 x 50 ml). The aqueous phase was basif led with K2CO3 and extracted witti ethyl ether which was, 
tfien, washed witii water, dried on sodium sulfate and evaporated. 
^ The residue was purif ied by chronriatography (silica gel. eluent CHCIazI N mettianolic ammonia=98:2) ob- 
taining Compound 1 (7.2 g; 50% yield). 
m.p.=71-73**C (n.hexane) 
[a] 5=^.6* (c=1%. metiiand) 

^H-NMR (200 MHz, CDCI3-TMS): delta (ppm): 0.84 (t, 6H); 0.90 (d, 6H); 1.12-1 .46 (m, 4H); 1 .80-2.59 (m, 8H); 
3.54-3.67 (m. 2H); 3.93 (bs, IH); 4.78 (AMq. 2H, deltaA=4.97, deltaM=4.43. Jam=15.7 Hz); 7.13-7.36 (m, 4H). 

The absolute configuration was verified by X-ray analysis. 

By working in a similar way the fdlowing compounds were prepared. 
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(1 R)-1-[(5S)-H(2K:hlorophenyOmethyl^2-oxo-S-pyrrolldln^ (Com- 
pound 2) 

m.p.=96-98°C (n.hexane) - 73% yield 
[a] ? =+20.0* (c=1 %, methanol) 

1H-NMR (200 MHz, CDarTMS): delta (ppm): 0.81 (t, 8H); 0.95 (d, 6H); 1.15 (m. 2H); 1.40 (m, 2H); 1.80-2.88 
(m, 8H); 3.44 (ddd, 1H); 3.52 {bs, 1H); 3.75 (ddd, 1H); 4.70 (AMq. 2H. deltaA=4.97. delta»4=4.43, Jam=15.7 Hz); 
7.13-7.35 (m, 4H). 

(1 S)-H(5R)-1 -{(2-^lorophenyQmethyl>2-oxo-5-pyrrolidinyt>2-[(2R,y R)-dlseabuM^ (Com- 
pound 3) 

m.p.=58-60^C (n.hexane) - 86% yield 
[a] » =^7.9* (c=1%, methanol) 

*H-NMR (200 MHz, eiX>l3-TMS): delta (ppm): 0.68 (t. 6H); 0,93 (d, 6H); 1.15-1.50 (m, 4K); 1.S3-2.70 (m, SK); 
3.39 (ddd. 1H): 3.69 (bs, IN); 3.83 (ddd. IH); 4.71 (AMq. 2H, deltaA=4.98, delta„=4.44. Jam=15.8 Hz); 7.14- 

7.38 (m,4H). 

(1R)-1-[(5R>-H(2-chlorophenyl)methyl^2-oxo-5■py^^alid^nyl^2-[(2R.2'R)-disec■^^ 
pound 4) 

m.p.=59-61 °C (n.hexane) - 40% yield 
[a] ? =-27.8« (c=1 %, methanoO 

^H-NMR (200 MHz, CDCIrTMS): delta (ppm): 0.85 (t. 6H); 0.98 (d, 6H); 1.18 (m. 2H); 1.51 (m. 2H); 1.77-2.78 
(m, 8H); 3,49-3.64 (m. 2H); 3.5CM.00 (bs. IH): 4.81 (ABq. 2H. deItaA=5.00. deltaB=4.61, Jab=15.7 Hz); 7.14- 
7.37 (m. 4H). 

(1R)-1-[(5S)-1-[(2-chlorophenyQmethyl^2-ox(>-5-pyrrolldlnyl^2-K2S.yS)^^ 
pound 5) 

m.p.=58-60*C (n.hexane) = 70% yield 
[a] ? =+49.0* (c=1 %, methanol) 

iH-NMR (200 MHz. CDCI3-TMS): delta (ppm): 0.88 (t. 6H); 0.93 (d. 6H); 1.1&-1.50 (m. 4H); 1.83-2.70 (m. 8H); 

3.39 (ddd, IH); 3.70 (bs. 1H); 3.82 (ddd. IH); 4.71 (AMq. 2H. deItaA=4.97. delta„=4.45. Jam=15.8 Hz); 7.14- 
7.37 (m. 4H). 

(1S)-1-[(5S)-1-[(2-chlorophenyOmethyll-2-oxo-5-pyrrolidinyll-2-[(2S.2'S)-disec.butylamino]ethanol (Com- 
pound 6) 

m.p.=64-65*C (n.hexane) - 56% yield 
[a] ?=+24.8* (c=1 %, methanol) 

^H-NMR (200 MHz. CDCIa-TMS): delta (ppm): 0.85 (t. 6H); 0.97 (d. 6H); 1.06-1.30 (m, 2H); 1.39-1.60 (m. 2H); 
1.76-1.91 (m. IH); 1.98-2.20 (m, 2H); 2.32-2.77 (m. 5H); 3.47-3.61 (m. 2H); 4.13 (bs, IH); 4.81 (ABq. 2H, del- 
taA=5.00, deltaB=4.62, Jab=15.7 Hz); 7.13-7.37 (m, 4H). 

(1R)-1-[(5S)-H(2-chlofophenyPmethyl>2-oxo-5-pyrrolldinyl^2-[(2R,2'S)-dis 
pound 7) 

m.p.=68-70*»C (n.hexane) - 70% yield 
[a] ?=+16.5' (c='l%. methanol) 

1H-NMR (200 MHz, CDCIrTMS): delta (ppm): 0.79 (t, 3H); 0.82 (t. 3H); 0.88 (d, 3H); 0.96 (d. 3H); 1.00-1.57 
(m. 4H); 1.78-2.10 (m. 2H); 2.14-2.66 (m. 6H); 3.37 (ddd. IH); 3.68 (bs, IH); 3.88 (ddd, IH); 4.67 (AMq, 2H. 
deItaA=4.95, deltaM=4.39, JAiyr15.8 Hz); 7.10-7.32 (m, 4H). 
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(1 S)>1-[(5S)-H(2Kdilon>phenyDmBthyn"2<)xo-5-pyrrolidinyi^ (Com- 
pound 8) 

on - 80% yield 

[a] ?=-27.1» (c=1%, methanol) 

^H-NMR (200 MHz, CDCIrTMS): delta (ppm): 0.80 (t, 3H); 0.81 (t, 3H); 0.88 (d, 3H); 0.95 (d, 3H); 0.91-1.59 
(m. 4H); 1.74-2.16 (m, 3H); 2.28-^60 (m, 5H); 3.47-3.61 (m. 2H); 3.99 (bs, 1H); 4.76 (ABq, 2H, deltaA=4.93. 
deItaB=4.59. Jab=15.7 Hz); 7.09-7.34 (m, 4H). 

(1S)-1-[(5R)-1-[(2-chlorophenyDmethy!^2-oxo-5-pyrrolidlnyl>2-[(2S,2'^ 
pound 9) 

m.p.s^8-99"C (n.hexahe) - 88% yield 
[a] ?=+1 8.4" (c=1 %. methanol) 

iH-NMR (200 MHz, CDCIrTMS): delta (ppm); 0.74 (i, 6H); 0.91 (d. 6H. J=6.5 Kz): 1.00-1.45 (m, 4K); 1.77- 
2.11 (m,2H); 2.19-^65 (m.6H); 3.42-3.50 (m, 1H); 3.72-3.80 (m, IH); 4.66 (ABq, 2H,deltaA=4.94,deltaB=4.38, 
Jab=16 Hz); 7.11-7.31 (m, 4H). 

(1 S)-1-K5R)-1 -[(2-chlorophenyi)methyl^2-oxo-5-pyrfolidlnyi]-2-[(2R,2'S)-dlseabutyiaminoletf^^ (Com- 
pound 10) 

m.p.=66-67*C (n.hexane) - 88% yield 
[al ?-15.0'» (c=1%,methanol) 

IH-NMR (200 MHz, CDCIrTMS): delta (ppm): 0.78 (t, 3H); 0.81 (t. 3H); 0.87 (d, 3H, J=6.6 Hz); 0.95 (d. 3H. 
J=:6.6 Hz); 1.00-1.56 (m. 4H); 1.77-2.1 (m. 2H); 2.14-2.65 (m, 6H); 3.33-3.40 (m, IH); 3.73-3.81 (m, IH); 4.66 
(ABq, 2H. deltaA=4.94, deItaB=4.38, Jab=16 Hz); 7.10-7.31 (m, 4H). 

(1R)-1-[(5R)-1-[(2-chlorophenyl)methyl>2-oxo-5-pyrrolidinyl^2>K2S,yS)-dlseabuM^ 
pound 11) 

m.p.=72-73*»C (n.hexane) - 45 % yield 
[aj ?^5.8» (C5=1 %, methanol) 

^H-NMR (200 MHz, CDCI3-TMS): delta (ppm): 0.862 (d, 6H. J=6.5 Hz); 0.985 (t. 6H), 1.09-1.40 (m, 4H); 1.76- 
1 .91 (m. 1 H); 1 .96-2. 15 (m, 2H); Z30-2.54 (m, 5H); 3.50-3.62 (m, 2H); 3.88 (bs. 1 H); 4.75 (ABq. 2H. deltaA=4.89. 
deltaa=4.61. Jab=15.5 Hz); 7.10-7.32 (m, 4H). 

(1R)-1-[(5R)-1-[(2-chlorophenyl)methyl]-2-oxo-5-pyrrolidtnyll-2-[(2R.2'S)-disec.butylam[ (Com- 
pound 12) 

oil; 70% yield 

[a] ?=+25.8° (c=1%. methanol) 

IH-NMR (200 MHz, CDOrTMS): delta (ppm): 0.82 (t, 3H); 0.83 (t, 3H); 0.89 (d, 3H. J«6.5 Hz); 0.973 (d. 3H. 
J=7 Hz); 1.01-1.58 (m, 4H); 1.76-1.91 (m, IH); 1.95-2.18 (m, 2H); 2.31-2.61 (m, 5H); 3.43-3.64 (m, 2H); 4.01 
(bs, 1H); 4.77 (ABq. 2H, deltaA=4.95, deItaB=4.60. Jab=15.7 Hz); 7.13-7.36 (m, 4H). 

(1f^1-K5S)-2-oxo-1-(phenylmethyl)-5-pyrroridinyl>2-[(2R,2'R>disec.bufarl (Compound 13) 

m.p.=103-104X (Isopropyl ether) - 73% yield 
la] ?^15.3' {c=1%. methanol) 

<H-NMR (200 MHz, CDCIj-TMS): delta (ppm): 0.80 (t. 6H); 0.94 (d. 6H); 1.03-1.49 (m, 4H); 1.79-2.09 (m, 2H); 
2.18-2.41 (m. 2H); Z45-2.63 (m, 4H); 3.50 (ddd. 1 H); 3.55(bs, 1 H); 3.72 (ddd, 1 H); 4.56 (AXq. 2H. deltaA=4.99. 
deltax=4.12. JajtIS-O Hz); 7.17-7.34 (m, 5H). 

(1 S)-1 -[(5S)-2-oxo-1-(phenyimethyf)-5-pyrrdidlnyl>2-[(2R,y R)Kiiseabutyiamlnoleft^ (Compound 14) 
m.p.=53-55*'C (n.hexane) - 51% yield 
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[a] ?=-57.6' (c=2%. ethano!) 

1H-NMR (200 MHz, COarTMS): delta (ppm): 0.B4 (t, 6H); 0.88 (d, 6H); 1.13-1.46 (m. 4H); 1.69-2.18 (m, 4H); 
2.25-2.54 (m, 4H); 3.49-3.82 (m, 2H); 4.07 (bs, 1H); 4.66 (ABq, 2H, delt8^A=4.82, deItaB=4.50, Jab=14.5 Hz); 
7.16-7.34 (m.5H). 

(1R)-1-[(5S)^H(2^fluorophe^yl)methyl^2^wo-5^py^rDlidinyi^2^^^ 
pound 15) 

rap.=1 1 5-1 1 6*»C Osopropyl ether) - 72% yield 
[a] ?=-20.8* (c=1 %, methanol) 

'H-NMR (200 MHz, CDCIrTMS): delta (ppm): 0.82 (t, 6H); 0.98 (d. 6H); 1 .05-1 .29 (m, 2H); 1 .33-1 .53 (m, 2H); 
1.76-2.10 (m, 2H); 2.18-2.39 (m, 2H); 2,46-2.66 (m. 4H); 3.44 (ddd. 1H); 3.51 (bs. 1H); 3.78 (ddd. IH); 4.61 
(AMq. 2H. deltaA=4.92, deltaM=4.31 . Jam=1 5.1 Hz); 6.95-7.35 (m, 4H). 

{1S)-1-K5S)-H(2-fluorophenyDmethy>2Hjxo-5-pyrtt)lidlnyi>2-[(2R,2^R)^ (CofTi- 
pound 16) 

m.p.=50-52''C (n.hexane) - 40% yield 
[a] ?=-53.9* (c=2%. ethanol) 

1H-NMR (200 MHz. CDCI3-TMS): delta (ppm): 0.84 (t, 6H); 0.88 (d. 6H); 1.12-1.46 (m. 4H): 1.74-2.57 (m. 8H); 
3.53.3.66 (m, 2H); 3.98 (bs, IH); 4.71 (ABq. 2H, deltaA=4.87, deltaB=4.55, Jab=15.2 Hz); 6.94-7.01 (m. 2H); 
7.15-7.33 (m,2H). 

(1 R)-1-[(5S)-1 ^(3^methoxyphenyl)methyl]-2-oxo--5-pyrroiidinyl>2-[(2R,ZR)-disec.butytamino]ethanol (Com- 
pouhd 17) 

m.p.=74-76*'C (n.hexane) - 60% yield 
[a] ?=-9.3*> (c=1%, methanol) 

1H-NMR (200 MHz, CDCI3-TMS): delta (ppm): 0.79 (t, 6H); 0.93 (d, 6H); 1 .03-1 .24 (m. 2H); 1.29-1 .49 (m, 2H); 
1.75-2.06 (m, 2H); 2.19-2.41 (m. 2H); 2.45-2.62 (m, 4H); 3.47-3.55 (m, IH); 3.60 (bs. IH); 3.74 (s. 3H); 3.69- 
3.77 (m, IH); 4.52 (AMq. 2H, deltaA=4.96, delta„=4.09. Jam=15.2 Hz); 6.73-6.82 (m, 3H); 7.15-7.24 (m, IH). 

(1S)-1-I(5S)-H(3-methQxyphenyOmethyl>2-oxo-5-pyrrolldlnyll-2-[(2R.yf^ 
pound 18) 

oil; 70% yield 

[a] ?=-51.r (0=1%. methanol) 

'H-NMR (200 MHz, CDCIrTMS): delta (ppm): 0.83 (t. 6H); 0.86 (d. 6H); 1 .11-1.44 (m, 4H); 1.67-2.15 (m, 3H); 
2.23-2.53 (m, 5H); 3.48-3.60 (m, 2H); 3.73 (s, 3H); 4.07 (bs, IH); 4.62 (ABq. 2H. deltaA=4.78, deltaB=4.46, 
Jab=14.6 Hz); 6.71-6.77 (m. IH); 6.85-6.90 (m, 1H); 7.13-7.24 (m. IH). 

(1R)-1-[(5S)-1-[(3,4^lchlorophenyOmethyl>2-oxo-S-pyrrolldinyll--2-{(2R,2'R)-dise 
(Compound 19) 

m.p.=116-11 7*C (feopropyl ether) - 69% yield 
[a] ?=-10.0« (0=2%, methanol) 

1H-NMR (200 MHa COarTMS): delta (ppm): 0.84 (t, 6H). 0.97 (d. 6H); 1.08-1.30 (m. 2H); 1.34-1 .54 (m, 2H); 
1.82-2.05 (m. 2H); Z19-2.65 (m. 2H); 3.51-3.59 (m, IH); 3.61-3.70 (m. IH); 3.30-3.80 (bs, IH); 4.54 (AMq, 
2H, deltaA=4.87, deltaM«4.20, JAiyi=15.2 Hz); 7.13 (dd, IH); 7.36 (d, IH, J=2.2 Hz); 7.38 (d, IH. J=8.4 Hz). 

(1S)-1-[(5S)-1-[(3,4-dlchlorophenyl)methyll-2-oxo-5-pyrrolidlnyll--2-[(2R,2^R>^ 
(Compound 20) 

oH; 59% yield 

[a] ?=-48.9«^ (0=2%, ethanol) 

^H-NMR (200 MHz, CDCIrTMS): delta (ppm): 0.82 (t, 6H); 0,87 (d, 6H); 1 .1 0-1 .44 (m. 4H); 1 .56-1 .73 (m, 1 H); 
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1 .85-2.11 (m, 2H); Z20-2.55 (m, 5H); 3.33-3.49 (m, 2H); 4.23 (bs, 1 H); 4.63 (ABq, 2H, deltau=4.71 , dellaB=4.55, 
Jab=14.6 Hz); 7.18 (dd, 1H); 7.30 (d, 1H, J=8.2 Hz); 7.43 (d, 1H. J=2 Hz). 

(1t^1-[(5S)-1-(3-brtmi(>-5>isoxazdylmethyl)-2-oxo-5-p^ 
(Compound 21) 

m.p.=11M12.5*C (isopropyl ether) - 55% yield 
[a] ?^2.2» (c=1%, methanol) 

1H-NMR (200 MHz. COarTMS): delta (ppm): 0.85 (t. 6H); 0.98 (d, 6H); 1.08-1.30 (m. 2H); 1.39-1.60 (m. 2H); 
1.91-2.03 (m, 2H); 2.20-Z71 (m, 6H); 3.63-3.77 (m. 3H); 4.66 (ABq. 2H. deltaA=4.90, deltaB=4.43, Jab=16.1 
Hz); 6.33 (S.1H). 

(1 S)-1-[(5S)-1 -(3-bromo-5-i80xazolylmethyi)-2-oxo-5-pyrroHdinyl]- 2-[(2R.2'R)-disec.butylamlno]ethanol 
(Compound 22) 

ofl; 58% yield 

[aj ?=^.1*> (c=1%. methanol) 

'H-NMR (200 MHz, CDCIrTMS): delta (ppm): 0.86 (t, 3H); 0.94 (d, 6H); 1.16-1.45 (m. 4H); 1.95-2.65 (m. 8H); 
3.41-3.54 (m, 2H): 4.89 (ABq, 2H, deltaA=4.95, dellaB=4.84, Jab=16 Hz); 6.27 (s. 1H). 

(1R)-1-[(5S)-2K)xo-1-[(3-trifluoromethytphenyi)methyi]-5-pyrrolidiny!l-2-[( 2R,yR)-disec.butylamino]ethanol 
(Compound 23) 

m.p.=86.5-87.5**C (isopropyl ether) - 77% yield 
[aj ?=-26.4* (c=1%, methanol) 

1H-NMR (200 MHz, CDOrTMS): delta (ppm): 0.754 (t, 6H); 0.91 (d. 6H, J=6.5 Hz); 1.00-1.46 (m, 4H); 1.78- 
2.07 (m, 2H); 2.20-2.63 (m, 6H); 3.47-3.55 (m, 1H); 3.64-3.75 (bs, 2H); 4.61 (AXq, 2H, deItaA=4.98, deltajr4.24, 
Jax=15.7 Hz); 7.35-7:50 (m, 4H). 

(1S)-1-[(5S)-2-oxo-1-[(3-trinuoromethyiphenyl)methyl^5-pyrrdidinyl^2-f(2K 
(Compound 24) 

oil; 54% yield 

[a] ?=-50.6*' (c=1%. methanol) 

<H-NMR (200 MHa CDOrTMS): delta (ppm): 0.80-0.90 (m, 12H); 1.13-1.46 (m, 4H); 1.60-1.72 (m. 1H); 1.87- 
2.11 (m, 2H); 2.27-2.57 (m. 5H); 3.35-3.53 (m, 2H); 4.27 (s, 1H); 4.76 (ABq. 2H, deitaA=4.88, deltaB=4.64. 
Jab=14.5 Hz); 7.34-7.61 (m, 4H). 

(1 R)-H(5S)-1 -[(4^bromophenyl)methyl>2-<ixo-5-pyrrolidinyll-2-[(2R,2^R>>disec.-butylaminolethanol (Com- 
pound 25) • 

oO; 81% yield 

[o] ?=-l0.2* (c=1%, methanol) 

iH-NMR (200 MHz, CDOrTMS): delta (ppm): 0.83 (t, 6H); 0.88 (d. 6H. J=5.7 Hz); 1.14-1.41 (m, 4H); 1.63- 
1.80 (m. 1H); 1.85-2.13 (m, 2H); 2.22-2.50 (m. 5H); 3.42-3.53 (m. 2H); 4.06-4.21 (bs. 1H); 4.62 (ABq. 2H. del- 
taA=4.72. deitaB=4.53, Jab=14.5 Hz); 7.18-7.40 (m. 4H). 

(1S)-1-[(5S)-1-[(4-bromophBnyl)methyll-2-oxo-5-pyrrolidinyi]-2-[(2R,2'R)-diseabutylamlno]ethano^ (Com- 
pound 26) 

m.p.=132-133'C (Isopropyl ether) - 55% yield 
[a] ?=-53.6* (c=1%. methanol) 

tH-NMR (200 MHz, CDQrTMS): delta (ppm): 0.80 (t, 6H); 0.94 (d, 6H, J=6,5 Hz); 1.04-1.49 (ni. 4H); 1.77- 
Z04 (m, 2H); 2.18-2.61 (m, 6H): 3.46-3.53 (m, 1H); 3.55-3.73 (bs, 1H); 4.50 (ABq, 2H, de!taA=4.88, deltaBS=4.12, 
Jab=15 Hz); 7.09-7.42 (m. 4H). 
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(1R)-H(5S)-Hdiphenyimethyt>-2-oxo-S^pyrrdidinyl>2-[(2R,y^ (Compound 27) 

amorphous solid - 71% ylald 
[a] ?=-75.4* (c=1%, methanol) 

iH-NMR (200 MHz, CDCI3-TMS): delta (ppm): 0.77 (t, 6H); 0.85 (d, 6H); 0.92-1.42 (m. 4H); 1.83-2.51 (m, 7H); 
2.70-2.90 (m, 1H); 3^1-3.31 (m. 2H); 8.50 (s. 1H); 7.12-7.38 (m, 10H). 

(1S)-1-[(5S)-1-(dlphenytmethyi>•2-oxo-5-py^^oi^dlnyl^2-[(2R,yR)-dlsec,buty^^ (Compound 28) 

m.p.=84-85<'C (isopropyl ether) - 39.4% yield 

^H-NMR (200 MHz, CDCIrTMS): delta (ppm): 0.76 (I, 6H); 0.80 (d, 6H, J=6.5 Hz); 1.07-1.32 (m, 4H); 2.02- 
2.31 (m. 6H); 2,40-2.50 (m, 2H); 3.00-3.08 (m, 1H): 3.65 (bs, IH); 4.05-4.12 (m, 1H): 6.40 (s. 1H); 7.20-7.34 
(m. 10H). 

(1R)-1-K5S)-2-oxo-1-(2-th!6fiyintsthv1)-5-pyrfo!idInyPr2-K2R.yR)-^ (CcTpeund 29) 

m.p=78-79^C (n.hexane) - 74.3% yield 
[al ?=-19.2« (0=1%. methanol) 

iH-NMR (300 MHz. CDCI3-TMS): delta (ppm): 0.88 (t. 6H); 1.00 (d. 6H, J=6.7 Hz); 1.15-1.30 (m, 2H); 1.43- 

1.56 (m, 2H); 1.85-2.03 (m. 2H); 2.24-2.38 (m, 2H); 2.46-2.67 (m. 4H); 3.64 (m. IH); 3.79 (m, IH); 4.75 (ABq. 
2H, de!taA=5.14, deItaB=4.37, Jab=15.38 Hz); 6.92-7.22 (2m, 3H). 

(1S)-1-[(5S)-2-oxo-1-(2-thienyimethyi>:5-pyrrolidlnyll-2-[(2R.2'R)-dlse^^ 30) 

m.p.=65.5-67*»C (Isopropyl ether) - 73.5% yield 
[a] ^=^.&> (0=1%, methanol) 

1H-NMR (300 MHz, CDOrTMS): delta (ppm): 0.90 (t. 6H); 0.94 (d, 6H, J=6.5 Hz); 1.23-1.48 (m, 4H); 1.72 (m, 
1H); 1.98 (m, IH); 2.14 (m, 1H); 2.26-2.61 (m, 5H); 3.60 (m. 2H): 4.89 (ABq! 2H, deltaA=5.03. deltaB=4.76, 
Jab=15.0 Hz); 6.91-7.20 (3m. 3H). 

Example 8 

Preparation of (1R>-1-r(5S)-1-[(2-chlorophenyl)methyl^2-oxo-5-pyrrdldinyll-2-plperidinoethanol (Compound 
31) 

A solution of (5S,2'S)-1-[(2-chlorophenyr)methyl]-5-oxiranyI-2-pyrrolidinone (4 g; 0.016 moles), prepared 
as described In example 4. and piperidine (2.72 g; 0.032 moles) In ethano! (8.3 ml) was heated under reflux 
tor 20 hours. 

After evaporation of the solvent, the residue was dissolved in 5% HCI and extracted with ethyl ether. 

The aqueous phase was basiTled with K2CO3 and extracted with ethyl ether which was, then, washed with 
water, dried on sodium sulfate and evaporated. 

Athick oil (4.84 g) was obtained and crystallized from n.Hexane (75 ml) to gh^e Compound 31 (3.45 g; 64% 
yield) as a white crystalline solid. 
m.p.=65-67**C 

[a] ?=+43.7* (c=1 %, methanol) 

iH-NMR(200 MHz, CDOj-TMS): delta (ppm): 1.31-1.57 (m,6H); 1.76-2.64 (m, 10H); 3.27 (ddd. IH); 3.62 (bs. 
IH); 3.96 (ddd. IH); 4.66 (AMq, 2H, deltaA=4.97, deltaM=4.35. Jam=15.8 Hz); 7.11-7.34 (m. 4H). 
By worldng in a similar way the following compounds were prepared. 

(1 S)-H(5S>-1 -{(2-chlorophenyOmethyO-2-oxo-5-pyrrolidinyll-2-plperidinoethanol (Compound 32) 

oQ; 88% yield 

[a] ?^7.3« (c=1%. methanol) 

1H-NMR (200 MHz, CDOrTMS): delta (ppm): 1.31-1.57 (m, 6H); 1.71-2.31 (m. 6H); 2.36-2.55 (m. 4H); 3.47- 

3.57 (m, 1H); 3.66-3.76 (m. IH); 3.88 (bs. IH); 4.77 (ABq, 2H. deltaA=4.94. deltaB=4.60. Jab°15.8 Hz); 7.10- 
7.35 (m. 4H). 
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(1 R)-H(5S)-1^(chtorophenyDmethyi>'2-oxc>-5-pyrrolidinylM (Compound 33) 

rap =113.5-114.5<^ (Isopropyl ether) - 72% yield 
[a] ?=+29.2«' (c=1 %. methanol) 

1H-NMR (200 MHz. CDOrTMS): delta (ppm): 0.918 (d, 6H, J=6.6 Hz); 0.981 (d. 6H. J=6.6Hz); 1.80-2.66 (m. 
6H); 2.96 (m, 2H); 3.34-3.41 (m, 1H); 3.73-3.81 (m, 2H); 4.67 (ABq. 2H, deIt^A=4.97, deltaB=4.38, Jab=15.4 
Hz); 7.11-7.33 (m,4H). 

(1S)-1-[(5S)-1-f(2-cMofophenyOmethyl>2-oxo-5-pyrrolidinyn-2-dllso^^ (Compound 34) 

fn.p s73-75*'C (Isopropyl ether) - 54.6% yield 
[a] ?=-21.r (c=1%, methanol) 

1H-NMR (200 MHz, COarTMS): delta (ppm): 0.91 (d, 6H. J=6.5 Hz); 0.96 (d. 6H. J=6.5 Hz); 1.73-1.89 (m, 
1H); 1.94-2.17 (m. 2H); Z29-2.57 (m. 3H); 2.91 (m, 2H); 3.46-3.61 (m, 2H); 4.78 (ABq. 2H. deltaA=4.96, del- 
taa=4.61. JAB=i5.6 Hz); 7.10-7.33 (m. 4H). 

(1R)-1-[(5S)-H(2-chlorDphenyOmethyl^2-oxo-5-pyrrolldlnyll-2-dlcydopentylaml^ (Compound 35) 

m.p.=79-80'C (Isopropyl ether) - 60% yield 
[al ?=+29.7" (c=1%. methanol) 

1H-NMR (200 MHz, CDQrTMS): delta (ppm); 1.14-1.77 (m, 16H); 1.83-2.13(m. 2H); 2.25-2.41 (m, 3H); 2.49- 

2.66 (m, 1 H); 3.03-3.20 (m, 2H); 3.32-3.40 (m, 1 H); 3.71-3.90 (m, 2H); 4.68 (AMq, 2H, deItaA=4.96, deltaM=4.39, 
Jam=16 Hz); 7.12-7.34 (m, 4H). 

(1S)-1-K5S)-1-I(2*chlorophenyDmethyll-2-oxo-5-pyrrolidinyil-2-dlcydopentylami^ (Compound 36) 

on; 68% yield 

[a] ?=-29.4*^ (c=1%. methanol) 

iH-NMR (200 MHz, CDCIrTMS): delta (ppm): 1.13-1.88 (m, 17H); 1.93-2.24 (m. 2H); 2.29-2.56 (m. 3H); 3.02- 
3.18 (m, 2H); 3.39-3.61 (m, 2H); 3.63-4.54 (bs. 1H); 4.78 (AMq, 2H, deltaA=4.97, dellaM=4.60. Jam=15.5 Hz); 
7.10-7.35 (m.4H). 

(1 R)-1 -[(5S)-1 -[(2-chlorDphenyOmethyl^2-oxo-S-pyrrolidmyl^2-B(R)-sec.butyiriSop^ (Com- 
pound 37) 

m.p.=116-117«>C - 74.5% yield 
[a] ?=+3.5*» (c=5%. methanol) 

iH-NMR (200 MHz, CbCtj-TMS): delta (ppm): 0.80 (t, 3H); 0.92 (d, 3H. J=6.6 Hz); 0.96 (d. 3H, J=6.6 Hz); 0.97 
(d, 3H, J=6.6 Hz); 1.02-1.53 (m, 2H); 1.80-2.12 (m, 2H); 2.17-2.67 (m. 5H); 2.94 (m, 1H); 3.44-3.66 (m. 1H);' 

3.67 (bs. 1H); 3.72-3.80 (m, 1H); 4.68 (ABq. 2H, deItaA=4.97, deItaB=4.40. Jab=16 Hz); 7.13-7.34 (m. 4H). 

(1 S)-1-I(5S)-1 -C(2-chlorophenyOmethyil-2-oxo-5-pyrrolldinyl>2-[I(R)-sec.butylllsopropyiamlnolethanoi (Com- 
pound 38) 

m.p.=44-46^C - 58.4% yield 
[a] ?M7.7* (0=1%, methanol) 

1H-NMR (200 MHz, CDCIrTMS): delta (ppm): 0.83 (t, 3H); 0.89 (d. 3H. J=6.6 Hz); 0.91 (d, 3H, J=6.6 Hz); 0.974 
(d, 3H. J=6.6 Hz); 1.11-1.44 (m, 2H); 1.76-1.95 (m, 1H); 1.96-2.19 (m, 2H); 2.30-2.62 (m, 4H); 2.89 (m, 1H); 
3.50-3.65 (m. 2H); 4.77 (ABq, 2H, deltaA=4.94, deltaB=4.61, Jab=15.8 Hz); 7.11-7.34 (m, 4H). 

(1S)-1-[(5S)-H(2-chlorDphenyl)methyl>2-oxo-5-pyrrolidinyl>2-(dlcydobutylamino)ethand (Compound 39) 
on; 82% yield 

[a] ?=.17.68* (c=1%, methanol) 

1H-NMR (200 MHz. CDOrTMS): delta (ppm): 1.44-1.66 (m. 4H); 1.65-Z07 (m, 10H); Z1 6-2.21 (m, 2H); 2.38- 
2.47 (m, 2H); 3.04 (m, 2H); 3.46-3.63 (m, 2H); 4.75 (ABq, 2H. deltaiA=4.97, deItaB=4.57, Jab=15^ Hz); 7.13- 
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7.35 (m,4H). 

(1S)-1-[(5S)-H(2-chiorDphenyDmethyl^2-ox(>-5"pyrrDlidinyi^2^ (Compound 
40) 

m.p.=73-75**C (n.hexane) - 25% yield 
[a] ?=-37.2* (c=1 %. methanol) 

^H-NMR (200 MHz, CDCIrTMS): delta (ppm): 0.84 (t, 6H); 0.88 (t, 6H); 1.00-1.62 (m. 8H); 1.77-2.23 (m. 5H); 
2.30-2.61 (m, 3H); 3,50-3.66 (m, 2H); 4.75 (ABq, 2H, deItaA=4.96, deltaB=4.54, Jab=15.5 Hz); 7.12-7.36 (m, 
4H). 

Example 9 

Prepaiation of the racemlc mixture of 1-[(2-chlorophenyt)methyil-6-ethenyl-2-piperidlnone 

By working in a way simOar to that descrit)ed In example 1 and starting from 6-ethenyl-2-piperidinone 
(m.p =53-56.5**C from n.Hexane), prepared according to the method described In European patent application 
No. 144664, 1-[(2-chlorophenyl)methya-6-ethenyl-2-plperidlnone was obtained with 73% yield. 
M.p.=37-39*>C (n.hexane) - b.p.=132-134<'G/0.2 mmHg 

^H-NMR (200 MHz, CDa^TMS): delta (ppm): 1.67-1.93 (m, 4H); 2.34-2.56 (m, 2H); 3.85 (m, 1H); 4.07 (d. 1H, 
J=16 Hz); 5.27 (d. 1H. J=16 Hz); 5.06-5.24 (m, 2H); 5.71 (m. 1H); 7.01-7.32 (m, 4H). 

Example 10 

Preparation of the two racemlc mbctures of H(2-chlorophenyDmethyll-6-oxlranyl-2-piperfdlnone 

By working in a way similar to that described In example 4 and starting from the racemlc mbcture of 1-[(2- 
chlorophenyl)methyl}-6-ethenyl-2-piperidinone, prepared as described in example 9, 1-[(2-chlorophenyl)m&- 
thyl}-6-oxiranyi-2-piperidlnone was obtained as a mbcture of the two racemlc mbctures In a ratto 2.5:1 which were 
separated by chromatography on silica gel (eluent ethyl acetatB:n.Hexane=7.3). 
Racemic mbcture A (higher Rf) 
oil; 45.2% yield 

'H-NMR (200 MHz. COarTMS): delta (ppm): 1.76-2.10 (m, 4H); 2.50-2.59 (m. 2H); 2.72-2.76 (m, 1H); 2.85- 
2.92 (m, 1H); 2.98-3.06 (m, 1H); 4.81 (ABq. 2H, delt^=5.11, deitaa=4.51. Jab=16.2 Hz); 7.11-7.35 (m. 4H). 
Racemlc mixture B (lower Rf) 
m.p.=96-980C (ethyl acetate) - 17.8% yield 

^H-NMR (200 MHz. COarTMS): delta (ppm): 1.78-2.05 (m. 4H); 2.38-2.41 (m, 1H); 2.50-2.57 (m, 2H); 2.68- 
2.73 (m, 1H); 2.97-3.02 (m, 2H); 4.90 (ABq, 2H. deltau=5.22, dellaB=4.58. Jab=16.6 Hz); 7.10-7.35 (m, 4H). 

Example 11 t 

Preparatfonof 1-[1-[(2-chiorophenyl)methyl^2-oxo-6-plper!dlnyi]--2-[(2R,2'R)-d!sec.butylaml^ 
(Compounds 41, 42 and 43) 

By working In a way slmBar to that described In examfrie 7 and starting firom the racemlc mbctures A and 
B of 1-[(2-chloropheny()methyl}-6-oxlranyt-2-plperidlnone, prepared as described In example 10, the two dla- 
stereolsomeric couples C and D of 1-[-[(2-chlorophenyl)methyl]-2-oxo-6-piperidinyl]-2-[(2R,2'R)-disec.butyla- 
mlno]ethanol were obtained respectively. 

Each diastareolsomer of couple C (RSRR) and (SRRR) was separated by chromatography on silica gel 
(etuent toluene:diethylamlne=98.2) obtaining the pure diastereoisomere compound 41 and compound 42. 
Less polar diastareolsomer (Compound 41) 
OH; [aff=-24.7*' (c^1%. methanol) 

^H-NMR (200 MHz, CDCIrTMS): delta (ppm): 0.84 (t, 6H); 0.94 (d, 6H. J=6.6 Hz); 1^0-1.43 (m, 4H); 1.63- 
1.80 (m, 2H); 1.95-2.13 (m, 2H); Z25-2.65 (m, 6H); 3.16-3.24 (m, 1H); 3.71-3.81 (m, 1H); 4.42 (d^ 1H, J=15.8 
Hz); 5.25 (d, 1H, J=15.8 Hz); 7.11-7.34 (m, 4H). 
More polar diastareolsomer (Compound 42) 
m.p.=113-114'*C (n.hexane) 
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[a] ?=-41.5* (c=1%. methanol) 

<H-NMR (200 MHz, COarTMS): delta (ppm): 0.80 (t, 6H); 0.95 (d, 6H, J=6.7 Hz); 1.02-1.24 (m, 2H); 1.32- 

1.53 (m. 2H); 1.62-1.79 (m, 2H); 1.90-2.12 (m, 2H): 2.23-2.35 (m, 1H); 2.45-2.70 (m, 5H); 3.21-3.28 (m, 1H); 

3.64-3.73 (m. 2H); 4.46 (d, 1H, J=16 Hz); 5.18 (d, 1H. J=16 Hz); 7.10-7.33 (m. 4H). 

Diastereoisomeric couple D (Compound 43) 

ratio RRRR:SSRR-1:1 

m.p.=10D-103*C (n.hexane) - 60.5% yield 

[a] ?=-34.3'» (c=1%. methanol) 

^H-NMR (200 MHz, CDaj-TMS): delta (ppm): 0.848 (t, 6H); 0.858 (t. 6H); 0.92 (d. 6H, J=6.5 Hz); 0.98 (d, 6H, 
J=6.5 Hz); 1.06-1.57 (m. 8H); 1.74-1.83 (m. 8H); 2.04-2.18 (m, 2H); 2.46-2.65 (m. 9H); 2.71-Z80 (m. 1H); 3.17- 
3.31 (m. 2H); 3.61-3.80 (m, 2H); 4.56-4.68 (m, 2H); 5.33-5.46 (m, 2H); 7.1 0-7.34 (m, 8H). 

Example 12 

Ths compounds object of the present inven^on underwent ihe foKowing in viiro pbarmaooiogic&i te&ts. 

1) Evaluation of the competition for binding of PHl-dihydromorphine (DHM) to opioid receptors lit rat-brain 
homogenate 

The experiments were carried out according to the method described by Sbnon et al. 
Proc.NaLAcad.Sci.USA. 70, pp. 1947-1949, (1973)). 
Sprague-Dawley rats weighing about 150 g were used. 

The animals were decapitated and, after removal of cerebellum, the brains were homogenized in 50 nM 
Tris-HCI buffer (pH 7.4) containing 0.32 M saccharose. The homogenate was centrifugated at 1000 rpm for 10 
minutes and the supranatant was centrifugated again at 20000 rpm for 20 minutes. 

The obtained pellet was suspended in a homogenization buffer without saccharose up to a protein con- 
centration of 2 mg/ml. 

The incubating system consisted in: 500 ^1 of homogenate (1 mg of proteins), 390 ^i of 50 mM Tris-HCi 
buffer (pH 7.4), 1 00 ^1 of a solution at different concentrations of the compounds of formula I or of 10 fiM Na- 
loxone for ttie determination of the aspeciflc binding and 10 jii of ^H-DHM (specific activity 87.7 Ci/moles. 1 
nM final concentration). The mbcture was incubated at 25''C for 30 minutes after the addition of the radioactive 
binder. 

Then, tiie samples were filtered tiirough Whatman GF/B filters, washed twice witti 3 ml volumes of buffer 
and dried in oven at 70''C. Filters were put in scintillation vials witii 15 ml of FHter Count (Packard) sdntillation 
cocktail and the radioactivfty was evaluated by a Packard Tricart) 4530 scintillation counter with 60% efficiency. 

The activity was expressed as inhibiting concentration (ICs^) 50% of tiie binding of ^H-DHM. 

in table 1 the ICso values obtained for some representative compounds of formula I are reported. 

Table 1 

Competition (IC ) of Compound 1, Compound Hf Compound 

^ 3 
Compound 22 and Compound 26 for specific binding of H-DHH to 

rat-brain homogenate in comparison with morphine* 



Compound 


IC^ (nM) 


1 


0.9 


14 


3.3 


16 


2.5 


22 


9.4 


36 


10.0 


morphine 


1.5 
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2) Evaluation of the morphine-like activity on guinea-pig isolated fleum 

The experiments ware carried out according to the method descrit>ed by Goldstein and Schultz (Br J.Phar- 
macol., 48, 655. 1975) which is based on the capacity of the molecules showing an agonist activity on opioid 
receptors to Inhibit the contractions of smooth musdes of guinea-pig ileum Induced by electric stimulation (0.1 
Hz - 0.6 msec). 

The pharmacological activity was expressed as the necessary concentration (mM) to inhibit 50% of con- 
traction (IC50). 

In table 2 the ICso values obtained for some representath^e compounds of formula I are reported. 



Table 2 

Morphine-like activity on guinea*pig isolated ileum of some 
compounds of formula I expressed as IC^^ (nM) in comparison 
vith morphine. 



Compound 


IC (nM) 
SO 


1 


0.03 


3 


4.6 


4 


8.7 


s 


50.0 


7 


70.0 


8 


44.0 


12 


83.0 






15 


40.0 


16 


0.29 


18 


0.28 


19 


0.77 


20 


0.23 


22 


4.96 


24 


2.9 


26 


0.04 


34 


44.71 


36 


4.06 


38 


21.54 


40 


60.0 


43 


o.s 


Borpblne 


111.0 
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Example 13 

The compounds object of the present invention were tested invhw> in order to evaluate the central analgesic 
activity. 

5 The hot plate test was carried out on mouse according to the method described by Eddy et al. (J.Pharnrta- 
cd.. 98, 121. 1950). 

The compounds were administered by systemic route (oral and subcutaneous). The analgesic activity was 
expressed as 50% effective dose (EDso). 

In table 3 the results obtained for some representative compcMjnds of formula I are reported. 

10 

Table 3 

Anadgesic activity (^I^^q) of ' some compouiids of formula I in 

75 comparison with sorphiae. 



CoDpound 


ED 


(C.L. 952) 




Bg/kg/s.c. 


mg/kg/c 


1 


0.011 


2.6 


4 


3.8 




8 


1.4 




14 


0.04 


6.5 


16 


0.03 


5.8 


18 


0.07 




20 


0.28 




22 


1.00 




24 


o.s 




26 


0.03 




36 


4.7 




38 


1.1 




43 


0.1 




fflorpbine 


3.5 


18.0 



45 Example 14 

The compounds object of the present invention were tested in vivo In order to evaluate the capacity to In- 
duce physical dependence. The Jumping test described by Sealens et ai. [Committee on Problems of Drug 
Dependence, vol. 2, (1971), page 1310] was used. In a period of 2 days, 7 intraperitoneal administrattons at 
60 geometrically increasing doses of the compounds of formula I and of morphine were carried out starting from 
a dose corresponding to the EDso value obtained in mouse after subcutaneous administration. 

After 4 hours from the last administration, the animals were treated with Naloxone (10 mg/kg i.p.) and the 
number of jumps taken by the animals during the period of 15 minutes after the administration of Naloxone 
was counted. 

55 For the compounds which did not show abstinence syndrome the experiments ware repeated by carrying 
out a double number of treatments (total 14). 

In table 4. for exemplifying purposes, the percentage of jumping animals obtained for a compound of for- 
mula I is reported. 



21 



EP 0 342 613 B1 



Tabic 4 

Jumping test on mouse: a comparison between Compound 1 and mor* 
phine. 

Compound Total dose Percentage of 

(mg/kg i«p«) jumping animals 

1 3.8 5% 

morphine 156.0 SQ% 

The compound of formula ! in jumping test showed a significant decrease in the percentage of jumping 
mice in comparison with morphine. Similar results were obtained with the other compounds of formula I. 

Therefore, the compounds object of the present invention, contrary to morphine, do not induce physical 
dependence. 

20 Example 15 

For exemplifying purposes the following pharmaceutical preparations containing a compound of formula 
I as active ingredient are reported. 

25 - Capsules for oral use: 

Compound 1 
Tale 

30 

Magnesium stearate 
Lactose 

35 The Ingredients were put in a mixer and mixed for 15 minutes. The so obtained mbcture was granulated 
and distributed into about 4000 hard gelatine capsules each containing 50 mg of active ingredient 

- Vials for injectable use: 

V 

40 

Compound 1 as hydrochloric -salt 10 g 

Physiologic solution 20 1 

45 The solution of ttie active Ingredient in physicdogic solution was filtered through 0.22 jim membrane filter 
and distributed into vials, dosing 1 ml each vial. The vials were dosed and sterilized in autoclave at 121''C for 
25 minutes. 

About 20,000 vials each containing 0.5 nr>g of active Ingredient were obtained. 
In a simnar way pharmaceutical compositions containing tiie otiier compounds of formula I and tiieir phar- 
50 maceuticaliy useful salts were prepared. 



Claims 

55 1. A compound of formula 



5 



10 



200 g 
30 g 
20 g 

750 g 
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0^ 




(I) 



wherein 

R is a phenyl optionally substituted by from 1 to 3 substituents selected among C1-C4 alkyi, 0^04 a!koxy» 
hydroxy, halogen and tiifiuoromethyl or a 5- or 6-membered heteroaryl, containing from 1 to 3 heteroatoms 
selected among nitrogen, oxygen and sulfur, optionally substituted by from 1 to 3 substituents selected 
among C1-C4 ailcyl, Ct-C^ allcoxy, hydroxy, halogen; 

R^ and R2. the same or different, are a linear or branched C--Cc alkyl. a Cs-C^ cydoalkyl; or 
Ri and R2, together vvith the nitrogen atom to which they are bonded, are a 5- or 6-membered heterocyde, 
which may further contain 1 or 2 heteroatoms selected anrang nitrogen, oxygen and sulfur, optionally sub- 
stituted by 1 or 2 C1-C4 alkyi groups; 

R3 is a hydrogen atom or a phenyl optionally substituted by from 1 to 3 substituents selected among Ci- 

C4 ailcyl, Ct-C4 alkoxy, hydroxy, halogen and trifluoromethyi; 

n is an integer selected between 1 and 2; ^ 

or a salt thereof with a pharmaoeutically acceptable add. 

A compound according to claim 1 wherein R is a phenyl or an isoxazole, optionally substituted by from 1 
to 3 substituents selected among chlorine and bromine atoms, methyl, ethyl, methoxy, ethoxy, hydroxy, 
and trifluoromethyi groups and Rs Is a hydrogen atonv 

A compound according to claim 1 wherein n=1. 

A compound according to claim 1 wherein Rt and R2 are both a secbutyl group. 

A compound according to daim 1 wherein Rt and R2 are both a (R)-sec.butyl group. 

A compound according to daim 1 wherein Rt and R2, together with the nitrogen atom to which they are 
bonded, are a heterocyde selected among pyrrolidine, piperldlne, morpholine, piperazine, N-methylpiper- 
azine and 2,6-dimethylpiperidine. 

A single stereoisomer of a compound according to daim 1 . 

A process for the preparatton of the compounds according to claim 1 comprising the reaction of a conrv 
pound of formula 




(IV) 



CH-R 



3 



R 



wherein R, Rs and n have the meanings reported in daim 1; 
in an organic solvent with an amine of formula 
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H-N 




(V) 



wherein Rt and R2 have the meanings reported in daim 1 . 

9. A pharmaceutical composition with analgesic activity containing a therapeuticaily effective amount of a 
compound according to daim 1 and a carrier. 

Claim for the following Contracting States: ES, GR 

1. A process for the preparation of compounds of formuia 



wherein 

R is a phenyl optionally 8ut>stituted t)y from 1 to 3 substituents selected among CrC4 alkyl, 0^-04 alkoxy, 
hydroxy, halogen and trifluoromethyl or a 5- or a 6-membered heteroaryl, containing from 1 to 3 heteroa- 
toms selected among nitrogen, oxygen and sulfur, optionally substituted by from 1 to 3 substituents se- 
lected among Ci-C4 alkyl, C1-C4 alkoxy, hydroxy, halogen; 

Ri and R2, the same or different, are a linear or branched CrCe alkyl, a Or Cg cydoalkyi; or 
Rt and R2, together with the nitrogen atom to which they are bonded, are a 5- or 6-membered heterocyde, 
which may further contain 1 or 2 heteroatoms selected anwng nitrogen, oxygen and suiftjr, optfonaliy sub- 
stituted by 1 or 2 Ct*C4 alkyl groups; 

R3 is a hydrogen atom or a phenyl opttonally substituted by from 1 to 3 substituents selected among Ci- 
C4 alkyl. Ci-C4 alkoxy, hydroxy, halogen and trifluoromethyl; 
n is an integer selected between 1 and 2; 
comprising the reaction of a compound of formula 




(I) 



R 




(IV) 



wherein R, Rs and n have the above reported meanings; 
in an organic solvent with an amine of formula 




\ 



(V) 



wherein Ri and R2 have the above reported meanings. 
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PatentansprQcha 

1 . Verbindung der Formel 



5 



10 




worin 

IS R ein Phenyl, ssse^nenfalls mit 1 bis 3 Substituenten, ausgewahit bus CrC^-Alkyl, Ci-0--Alkoxy, 

Hydroxy, Halogen und Trifluormethyl. Oder ein 5 oder 6 Ringatome aufweteendes Heteroaryl m!t 1 bis 3 
Heteroatomen, ausgewShIt aus Stickstoff, Sauerstoff und Schwefel, gegebenenMs mit 1 bis 3 SubstihJ- 
enten, ausgewahit aus Ct-C4-Alky1, CrC4-A]lcoxy, Hydroxy, Halogen, 
bedeutet, 

20 Ri und R2, die gleich oder verschleden sind, ein iineares oder verzwelgtkettiges CrCe-Alkyl, ein C^Cr 

Cydoallcyi bedeuten, Oder 

Ri und R2, zusammen mit dem Stickstoffatom, an das sie gebunden sind, einen 5 oder 6 Ringatome auf- 
weisenden Heterocydus bedeuten, der weiterhin 1 oder 2 Heteroatome, ausgewahit aus Stickstoff, Sau- 
erstoff und Schwefei enthalten und gegebenenfatis mit 1 oder2 CrC4-A!kyigruppen substituiert sein kann; 
25 R3 ein Wasserstoffatom oder ein Phenyl, gegebenenfells mit 1 bis 3 Substituenten, ausgewahit aus Cr 

C4-Alkyi, CrC4-Alkoxy, Hydroxy, Halogen und Trifluormethyl bedeutet, 
n 1 Oder 2 bedeutet; 

Oder ein Salz von dieser mit einer pharmazeutisch verwendbaren Saure. 

30 2. Verbindung nach Anspruch 1, worin R ein Phenyl oder ein Isoxazol, gegebenenfalls mit 1 bis 3 Substitu- 
enten. ausgewahit aus Chlor- und Bromatomen, Methyl-, Ethyl-, Methoxy-, Ethoxy-. Hydroxy- und Triflu- 
ormethylgruppen bedeutet und Ra ein Wasserstoffetom bedeutet 

3. Verbindung nach Anspruch 1 , worin n = 1 isL 

^ 4. Verbindung nach Anspruch 1 , worin Ri und R2 beide eine secButyigruppe bedeuten. 

5. Verbindung nach Anspruch 1, worin Ri und R2 beide eine (R)-sec.Butylgruppe bedeuten. 

6. Verbindung nach Anspruch 1, worin Rt und R2, zusammen mit dem Sttckstoffatom an das sie gebunden 
^ sind, einen Heterocydus, ausgewahit aus Pyrrolidin, PIperidin, Mophdin, PIperazin, N-Methylpiperazin 

und 2,6-Dimethylpiperidin bedeuten. 

7. SingulSres Stereoisomer ainer Verbindung nach Anspruch 1 . 

45 8. Verfahren zur Herstellung der Verbindungen nach Anspruch 1 . das die Umsetzung einer Verbindung der 
Formel 



so 




(IV) 



I 

R 



55 

worin R, Ra und n die gleiche Bedeutung wie nach Anspruch 1 haben, 
In einem oiganischen Losungsmittei mit einem Amin der Formel 

25 



10 



20 



25 
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/ ^ (V) 
H-N ^ ' 

\ 

worin Ri und R2 die gleiche Bedeutung wie nach Anspruch 1 haben. 
umfolk. 

9. Pharmazeutische Zusammensetzung mit analgetischer Aktivitit, die eine therapeutisch wirksame Menge 
einer Verbindung nach Anspruch 1 zusairtmen mIt einem TrSgermaterial enthalt 

PatentansprQch fur folgende Vertragsstaaten : ES, GR 

1. Verfehren zur Herstellung von Verfolndungen der Formel 




(I) 



worin 

R ein Phenyl, gegebenenfalls mit 1 bis 3 Substituenten, ausgewahit aus CrC4-Allcyt. CrC4-AIkoxy, 
Hydroxy, Halogen und Trifluormethyl, oder ein 5 oder 6 Ringatome aufweisendes Hetaroaryl mit 1 bis 3 
30 Heteroatomen, ausgewahit aus Stickstoff, Sauerstoff und Schwefel, gegebenenfalls mit 1 bis 3 Substitu- 

enten, ausgewahit aus C|-C4-Alkyi, Ci-C4-Aikoxy, Hydroxy, Halogen, 
bedeutet, 

Ri und R2, die gielch oder verschieden sind, ein iineares oder verzweigtkettiges Ci-Ce-Alkyt, ein C3-C0- 
Cydoalkyl bedeuten, oder 

35 Ri und R2, zusammen mit dem Stickstoffatom. an das sie gebunden sind, einen 5 oder 6 Ringatome auf- 

weisenden Heterocyclus bedeuten, der weiterhin 1 oder 2 HeteroatDme, ausgewShltaus Stickstoff, Sau- 
erstoff und Schwefel enthaiten und gegebenenfalls mit 1 oder 2 CrC4-Alky!gruppen substituiert sein kann; 
R3 ein Wasserstoffatom oder ein Phenyl, gegebenenfalls mit 1 bis 3 Substituenten, ausgewShIt aus Cr 
C4-Alkyl. CrC4-Alkoxy. Hydroxy, Halogen und Trifluormethyl bedeutet, 

40 n 1 Oder 2 bedeutet; 

das die Umsetzung einer Verbindung der Formel 




(IV) 



worin R« R3 und n die gleiche Bedeutung wie oben beschrieben haben, 
in einem organischen LSsungsmittel mit einem Amin der FornDel 
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H-N 




(V) 



worin Rt und R2 die gleiche Bedeutung wie oben beschrieben haben, 
umfa&L 



Revendlcatlons 



1 . Compos6 de formule : 



0 




(I) 



dans laquelle : 

R reprdsenta un groups phenyls 6ventuellement substitu6 par 1 d 3 substituants cholsis parmi las groupes 
aikyle en 0^-04, alooxy en Ci-C4. hydroxy, halog^ne et trifluorom^thyle ou un groupe h6t6roaryle d 5 ou 
6 chaTnons, contenant de 1 d 3 h^t^roatomes cholsis parmI I' azote. Toxygdne et le soufre, ^ventuellenrtent 
substitud par 1 & 3 substituants choisis parmi les groupes alkyle en CrC4, alcoxy en C1-C4, hydroxy et 
haiog^ne; 

Ri et R2, identiques ou diffdrents, reprdsentent un groupe aikyle en Ci-Ce lindaira ou ramif id, un groupe 
cydoalkyie en CVCe; ou bien 

Ri et R2. en mSme temps que Tatome d'azote auquel Ds sont ii6s, reprSsentent un h^tdnocyde £1 5 ou 6 
chatnons, qui peut de plus contenir 1 ou 2 h6t6roatomes choisis parmi Tazote, I'oxyg&ne et ie soufire. 6ven- 
tueliement substitud par 1 ou 2 groupes alkyle en C^- C4; 

R3 reprSsente un atome d'hydrog&ne ou un groupe phSnyle dventueliement substitu§ par 1 d 3 substh 
tuants choisis parmi les groupes aikyle en 0^0^, alcoxy en C1-C4, hydroxy, haiogSne et bifiuorom§thyle; 
n est un nombre entier choisi entre 1 et 2; 

ou un sel de celu^ci avec un acide pharmaceutiquement acceptable. 

2. Compose suivant la revendication 1 , caractdrlsd en ce que R est un groupe phdnyle ou un groupe isoxa- 
zole, 6ventuellementsubstitu6 par 1 d 3 substituants choisis parmi les atomes de chlore et de brome, les 
groupes mdthyle. 6thyle, mdthoxy. 6thoxy, hydroxy et trffluorom§thyie et R3 reprSsente un atome d'hydro- 
gdne. 

3. Composd sufvant la revendlcatton 1 . caract6ris6 en ce que n = 1 . 

4. Composd suivant la revendk:atk>n 1, caract6ris6 en ce que Ri et R2 reprdsentent tous deux un groupe 
secbutyle. 

5. Compose suivant la revendk»tion 1, caract6ris6 en ce que Ri et R2 reprdsentent tous deux un groupe 

(R)-sec.butyle. 

6. Composd suivant la revendication 1 , caract§ris6 en ce que Ri et R2, en mdme temps que Tatome dazote 
auquel Qs sont lids, reprdsentent un hdtdrocyde choisi parmi la pyrrolidine, la pipdridine, la morphollne, 
la pipdrazine, la N-m6thylplpdrazine et la 2,6-dim6thyipip6ridine. 

7. Stdrdolsomdre Isold d'un composd suivant la revendication 1 . 

8. Procddd de preparation des oomposds suivant la revendication 1 , oomprenant la reaction d'un oomposd 
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de formule : 




I 



(IV) 



dans laquelle R, R3 et n ont les significations rapport6es dans la revendication 1, dans un solvant orga- 
nique avec une amine de fbrnnule : 



dans laqueiie Ri et 1^ ont les significations rapportdes dans la revendication 1. 

9. Composition phiarmaceutique avec une activity analg§sique, contenant une quantitd th6rapeutiquement 
eff tcace d'un compos6 sulvant la revendication 1 et un support 

Revendication pour les Etats contractanto suivants : ES, GR 

1. Proc6d6 de prdparation de composes de formule : 



dans laquelle : 

R repr6sente un groupe ph§nyle dventuellement substitu6 par 1 d 3 substituants cholsis parmi les groupes 
allcyle en C1-C4, alcoxy en Ci-C4, hydroxy, halogdne et tr!fluorom6thy1e ou un groupe h6t6roaryle d 5 ou 
6 chathons, contenant de 1 d 3 hStdroatomes choisis parmi Tazote, t'oxygdne et le soufre, dventuellemant 
substitud par 1 d 3 substituants cholsis parmi les groupes allcyle en CrC4, alcoxy en C1-C4, hydroxy et 
halog^ne; 

Ri et R2, identiques ou diff6rents, repr^sentent un groupe alkyle en Ct-Ce Iin6aire ou ramifl6, un groupe 
cydoall^e en CrCe; ou bien 

Rt et R2, en m§me temps que i'atome d'azote auquel Ds sent Il6s, repr^entent un h6t§rocycie d 5 ou 6 
chathons. qui peut de plus contenir 1 ou 2 hdt^roatomes cholsis parmi i'azote. Toxygdne et le soufre, 6ven- 
tuellement substitu6 par 1 ou 2 groupes alkyle en Cr C4; 

Rs reprdsente un atome d'hydrog^ne ou un groupe ph6nyle dventuellement substitu6 par 1 d 3 substi- 
tuants choisis parmi les groupes alkyle en Ci-C4, alcoxy en (^-04, hydroxy, halogdne et trifluorom6thyle; 
n est un nombre entier choisi entre 1 et2; 
comprenant la rSaction d'un compost de formule : 



H-N 




(V) 




R 
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(IVJ 



CH-R 
I 



dans laquella R, Ra et n ont las significations rapporttes pr6c6d8mment, dans un solvant ovganlqua avac 
una amine de formula : 

A 

H-N (V) 
dans laquella Ri et R2 ont lea significations rapportSes pr6c6demment 
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